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TWINS FROM A TWIN-BEARING FAMILY 


These boys came honestly by being twins. In fact, they were lucky not to have been 
quadruplets, for on their mother’s side of the family are two cases of twinning, and on the 
father’s side there are seven pairs of twins. Since Galton’s pioneer studies regarding the 
similarities and differences of twins they have been of perpetual interest to students ot 
heredity, and their popular interest antedates Galton thousands of years, at least. Later 
studies but serve to confirm Galton’s original conclusion, “that nature prevails enormously 
over nurture, when the differences of nurture do not exceed what is commonly to be found 
among persons in the same rank in society and in the same country.” (Frontispiece. ) 
See “Twins Aga,” by Albert Edward Wigyam, p. 311. 
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THE THYROID GLAND AND 
DEVELOPMENT 


I REDERICK 9S. 


LLAMMETT 


~The Wistar Institute of <lnatomy and Biology, Philadelphia 


EVELOPMEN'T is both qualita- 
| tive and quantitative. The type 

and functional aspects of devel- 
opment are qualitative. The extent 
and rate of development are quantita- 
tive. Qualitative development 1s spe- 
cific and normally fixed. Quantitative 
development 1s specific as to its limita- 
tions but is subject to variation due 
to the environmental influences of diet, 


exercise, toxemia, and so forth. The 
‘undamental type of structure and 
ction characteristic for 


species is what sets the species apart. 
The differences in extent and rate of 
development of individual organisms 
within a species are causes of the 
variations within the species. ‘These 
variations may be proportionate or 
disproportionate. LProportionate varia- 
tion occurs when inter-organic differ- 
ential development differs in absolute 
but not in value. Such varia- 
tion gives rise to a series of individ- 
uals ditferinge in absolute size, but not 
» the relative sizes of the constituent 

is ot the individual. Dispropor- 
tlonate variation occurs when the rate 
or extent of development of one. or 
more parts of an individual with  re- 
spect to other parts of the same indiv- 
ual, differ from the rate or extent of 
development of the same parts in an- 
other individual with respect to its 
other parts. 

Disproportionate developmental var- 
auon gives rise to groups of individ- 
uals which for want of a better term 
lave been designated as “types” with- 
1 a species. These “types” differ 
rom each other in bodily proportions, 
ut the fundamental specifie type is 
le same in all. That is to say, the 
ualitative development is the same, 
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while the quantitative differential de- 
velopment is different. An instructive 
classification along these latter lines 
has been given by Stockard in his 
broad division of man into the “Lin- 
‘ar’ and the “Lateral” type of struc- 
ture. 

Much interesting speculation has 
been made of the role of the thyroid 
gland in “type” development of man. 
This, as should be clear from the fore- 
eoing, is actually a question of the 
played by thyroid activity in 
differential development, which in turn 
is largely a phase of quantitative, not 
of qualitative development. Although 
it is possible that thyroid function 1s 
associated with qualitative develop- 
inent, there is no evidence at present 
available which would justify the allo- 
cation of any definite influence of that 
eland on this phase of growth. 

Qin tie other hand, it is possible 
to show that thyroid activity is a 
factor of great importance in quanti- 

tive (ifferential development. It 
seems best, therefore, at the present 
time, to confine ourselves to an inter- 
pretation of known facts, rather than 
to attempt the elaboration of an hy- 
pothesis for which no adequate exper- 
imental data are available. 

Other things being equal, quantita- 
tive development depends on the kind 
and amount of food ingested by the 
individual, although there is, of course, 
a specific limitation of the size to 
which an organism can grow. Quan- 
titative development is thus intimately 
associated with metabolism. ‘There is 
a certain fundamental type of meta- 
bolhsm common to all the living cells of 
the organism. It is known that a 
function of the thyroid gland is con- 
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3% 
FEMALES 


Brain Cera Brain Cord 
GROWTH OF BRAIN CONTROLLED BY THYROID GLAND 


KigurE 1. In this chart the brain and spinal cord are considered as 


separate organs of the nervous system. 


The operated white rats had their 


thyroid glands and the parathroids removed, and the effect of thyroid removal 
was determined by a comparison with litter controls fifty days later. The 
spinal cord, which controls reflex nervous activities of the organism, repre- 
sents an older and relatively less differentiated part of the nervous system 
than the brain, in which are centered the higher mental functions. Cretins 
show a nearly normal development of the “cordal” nervous reactions, but an 
almost total absence of cerebral functions. These experiments indicate why 


this should be so. 


cerned in the maintenance of an ade- 
quate level of this basal metabolism. 
In addition to, or along with this 
common type of metabolism, there is 
evident in each individual organ a 
specific type which is characteristic 
for the organ in question in the nature 
of its assimilative productive 
phases. The adrenals produce ad- 
renin, the pancreas secretes trypsin, 


the liver assimilates glucose and store: 
it as glycogen, and so on. It is proh 
able, though not yet demonstrated. 
that thyroid gland activity has an in 
Huence upon the specific as well a- 
the general metabolism of the indivic 
ual organs. It is, however, eviden' 
that the thyroid gland, through it- 
relations to the metabolic processe- 
of the body as a whole and of its part 
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100% 


CONTROL Testes Ovaries 


EFFECT OF THYROID GLAND ON GROWTH OF THE GONADS 


Figure 2. In these white rats the removal of the thyroid and para- 
thyroid glands has resulted in the male gonads reaching only about half the 
normal development, and in actual degeneration and atrophy of the female 
reproductive organs. Goiter and other diseases of the thyroid are much 
more trequent among woman than among men, and the break-down of the 
thyroid coincides generally with a period of change or stress in the female 
reproductive svstem. These charts show that a much closer relation exists be- 
tween the reproductive system and the thyreid in the female than in the male. 
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is intimately concerned with quantita- 
tive development. 

Clinical observations on man and 
extirpation experiments on = animals 
have established the fact that a defi- 
cient thyroid secretion results in a 
marked retardation of body growth. 
It should be noted that present evi- 
dence supports the belief that the 
retardation accompanying thyroid de- 
ficiency is a consequence of the low- 
ered plane of general metabolism. [The 
earlier idea that the thyroid gland 
produces a secretion specifically stim- 
ulative of growth has yet to be sub- 
stantiated. 

The studies of Swingle and others 
have demonstrated the significant role 
of the thyroid in differential develop- 
ment of amphibia in relation to meta- 
morphosis. No systematic quantita- 
tive studies of the part played by the 
eland in differential development ot 
mammals had been made up to some- 
what over three years ago when | 
began experiments, the detailed results 
of which are being published in a 
series of papers in other journals. The 
plan of the investigation and the pro- 
cedures employed are to be found in 
these communications. This paper 
deals with two of the = striking evi- 
dences of the dependence of normal 
differential development thyroid 
function and certain implications to be 
derived therefrom. The observations 
were made on albino rats of both 
sexes, adequately controlled as to litter, 
sex, age, diet, and environment, during 
the growth period from 100 to 150 
days of age. The test, or thyroidless 
rats, were deprived of the thyroid 
apparatus (thyroid plus parathyroids) 
when 100 days of age and allowed to 
grow until 150 days old when they 
were killed and the appropriate meas- 
urements made. The values so ob- 
tained were compared with those 
obtained from the unoperated controls. 

It was found, as others have found, 
that the loss of the thyroid secretion 
caused a marked retardation in the 
growth in weight of the body as a 


whole. That is to say, total quanti 
tative development was. retarded. lh 
addition is was found that the retard. 
ation was not a simple proportionat 
retardation in which the organisn 
at the terminal stage showed the sam« 
relative composition as the control. 
The various organs differed in the de. 
gree of their response to the thyroid 
deficiency. The various organs did 
not show proportionate degrees of re- 
tardation of the rate and extent of de- 
velopment. Disproportionate variation 
in the development of different organs 
was caused. A “type” of organism re- 
sulted which was different from the 
normal for the group from which the 
test animals came. When the internal 
environment was altered by the re- 
moval of the thyroid apparatus a 
differentiation of development ob- 
tained. 

This effect is quite marked in the 
erowth of the central nervous system, 
as represented by the brain and spinal 
cord, taken as separate organs. 

In order that the effect and its ex- 
tent may be made clear, there is given 
in ligure | the growth of the brain 
and spinal cord of the thyroidless rats 
in terms of the growth of these strue- 
tures in the controls. The solid black 
column represents the growth in con- 
trols as 100 per cent. The heights 
of the other columns represent the 
degree of development of the bram 
and spinal cord of the male and female 
thyroidless rats, or the degree to which 
these organs failed to reach the norma! 
level. | 

Irom the chart it is at once evident 
that the removal of the thyroid fune- 
tion does not have the same quantita- 
tive effect upon the development, as 
measured by the weight, of the brain 
as 1t does upon the spinal cord. The 
growth of the former is much more 
markedly retarded than is the growth 
of the latter. The lack of thyroid 
secretion caused a_ disproportionate 
variation in the differential develop- 
ment of these two parts of the nervous 
system of one and the same individual. 
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Effect of Thyroid Deficiency on 
Mentality 


These observations are in line with 
linical reports of the relative physical 
nd psychic development of cretins. 
it is a generally accepted theory that 
cretinism is a result of deficient thy- 
roid activity. This theory is based 
on the fact that a high incidence of 
thyroid disturbance, as expressed by 
thyroid hypertrophy, is usually found 
in the region where cretinism exists, 
and that certain post-mortem exami- 
nations of cretins show either the 
entire absence of functioning thyroid 
tissue, or a thyroid gland of very 
small size and abnormal structure. 
Qne of the marked = characteristics 
of the cretins is the low mentality 
and usually small size of the = skull 
cavity and brain. These individuals 
also. show a_ retardation of general 
erowth. Hlowever, from standpoint 
of function, their physiological and 
reflex activities as mediated by the 
spinal cord, are apparently present in 
the normal state of development, while 
their psychic or cerebral potentialities 
are decidedly underdeveloped. 

lt is hazardous to associate size 
development with functional develop- 
ment in a heterogeneous stock. The 
rats which were used in my experi- 
inents, however, came from a_ stock 
which was highly homogeneous and 
the controls were litter controls. It 
is, therefore, not an expansion into 
improbability to consider that along 
with the greater retardation of brain 
erowth there was a greater retardation 
of brain function. If this assumption 
is correct the differential effects on the 
central nervous system of thyroid 
deficiency experimentally produced in 
albino rats, are quits analogous to the 
effects of a thyroid deficiency on the 
“aime structures in cretins. 


The Thyroid and Sex 


In addition to the difference in re- 
‘ardation of brain and spinal cord in 
one and the same animal there is ex- 
iibited a sex difference in that in the 


females the retardation of the brain 
is more marked than in the males. 
It might be noted here that this sex 
difference in developmental rate is 
not confined to the brain but is a gen- 
eral phenomenon exhibited by practi- 
cally all the organs. 

This sex difference is shown in the 
greatest degree in the response of the 
gonads to the thyroid deficiency. The 
development of the testes and ovaries 
of the thyroidless rats is given in 
Kieure 2 in terms of that of these 
organs in their respective controls. 

It is evident that the development 
of the male gonads is but little re- 
tarded by the lack of thyroid secre- 
tion, while the development of the 
lemale gonads is not only absolutely 
inhibited, but retrogressive changes 
occur and weight is lost. The actual 
values mean that the growth of the 
testes in the male thyroidless rats was 
hitv-one per cent of that of the con- 


trols for the same age period, while the 


ovaries of the female thyroidless rats 
actually lost in weight over twice as 
much as was gained by their controls. 

This specific sex difference points 
to the reason why thyroid disturb- 
ances, particularly goiter, are more 
frequent women than men. 
Clinical observations show that coin- 
cident with alterations in the physio- 
logical activity of the ovaries, such as 
occur at puberty, menstruation, preg- 
nancy, and the menopause, there are 
often changes in the size of the thy- 
roid. No such cyelic changes in thy- 
roid size have been demonstrated in 
men. Correlating these phenomena 
with those observed in the develop- 
mental differences in the gonads of the 
two sexes in the albino rat, it is evi- 
dent that in the male there is little 
interrelationship between the thyroid 
eland and the testes, while in the 
remale a high degree of association 
is shown to exist. 

This difference in response of the 
gonads of the two sexes to the thy- 
roid function suggests that if thyroid 
defects are transmissible, the line of 
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influence is largely through the female. 
This idea is pure speculation. The 
data now available do not even justify 
the setting up of an hypothesis but 
the possibility deserves investigation. 

\VWe have seen from the foregoing 
that the quantitative aspect of develop- 
ment 1s dependent upon thyroid gland 
function. When this is lacking the 
extent and rate of development are 
not only retarded but become dispro- 
portionate and a different structural 
“type” of organism is produced within 
the species, the qualitative develop- 
ment of which apparently remains the 
same. 

In view of these facts, it is not hard 
to believe that differences in thyroid 
eland activity play a significant role 
in-the determination of some of the 
various human structural types. Cir- 


cumstantial evidence leads us to be- 
lieve that environmental influences are 
powerful factors in the determinatio:: 
of the level of thyroid gland activity 
Diet, tvpe of intestinal flora, and emo 
tional contacts are apparently factor: 
of importance. The direct effect 0} 
these acting through the thyroid on 
bodily structure during critical periods 
of development, complicates the esti- 
mation of the intensity of the factors 
of heredity in the determination of the 
adult structure. This is so because a 
disproportionate variation in develop 
ment within a species may as well be 
due to an environmental influence 
changing the level of thyroid gland 
activity, as to a difference in the rela 
tive intensity of the inherited factors 
which determine the structural type 
of the species. 


Social Conflict and Education 


SURELY as a magnificent example 
of inductive reasoning, James 
Mickel Wilhams’ Principles of 

Social, Psychology’ is admirable. The 
reader enjoys the mastery of scientific 
method, the induction of abstract con- 
clusions from concrete examples, gen- 
eralizations from particular cases. 

But he inherent importance of ex- 
amples and conclusions greatly  sur- 
passes their judicious use in a process 
of reasoning. The material Professor 
Williams so effectively uses forms the 
hasis for a study of conflict in modern 
social organization. It is the author’s 
purpose to analyze that conflict, look- 
ing into its causes, manifestations, and 
effects in the components of our pres- 
ent social structure. 

the “psychology” of the — study 
comes first of all in the analysis of the 
forces in individuals that cause con- 
flict. These motives Professor Wil- 
liams is pleased to group into several 
tvpes of “dispositions” according to the 


predominance of one trait over others. 
The group includes the rivalrous, the 
dominating, the ~ fearful, the sympa 
thetic, the intellectual, dispositions. In 
modern phraseology Professor Wil 
hams characterizes human nature no 
less delightfully and aptly than the 
classical Greeks sketched types of men 
of olden days. 

“Sociology” is) joined with “psych 
ology” in the exposition of these dis 
positions at work under the conditions 
of our social fabric. We see the con 
Aict of interests in economic relations. 
in political relations, in professional re 
lations, in family, cultural, educationa! 
relations, and the reactions of sup 
pressed impulses on all these aspects o! 
social organization. 

This- analysis is not always gratif, 
Ing to our vanity. Another autho! 
night have made of the same materia! 
a caustic, repellent attack on social in 
stitutions. But Professor Williams’ 


(Continued on Page 322) 


‘WILttAMs, JAMES MickeL. Principles of Social Psychology. Pp. 490. Price $3.50. 


Alired A. Knopf, New York, 1922. 
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HERITABLE CHARACTERS MAIZE 


XV—Germless Seeds 


DEMEREC 


Station for Evolution, Cold Spring Harbor, 


N the winter of 1922 a peculiarity 

was noted on the germinal side of 

several seeds taken from a selfed 
ear. Closer observation revealed the 
fact that these seeds lacked the germ. 
The ratio of normal germless 
seeds taken from the same ear indi- 
cated that the germless condition might 
be an inherited character. Further ob- 
servations established this fact and 
eave the results presented below. 


Description of Germless Seeds 


As far as size and shape are con- 
cerned the germless seeds are normal 
or practically normal. When examined 
from the side opposite the germ = in 
most cases they cannot be distinguished 
from normal seeds. viewed 
from the germinal side the difference 
hetween the normal and germless seeds 
can be readily detected. The germinal 
area of a germless seed is without a 
sharp margin. It is more sunken than 
in a normal seed and is covered with 
wrinkled pericarp, which looks  trans- 
lucent because of air cavities below. 
lf a germless seed is split vertically a 
cavity is found in the place where the 
germ is normally located. The differ- 
ence between the normal and germless 
seeds can be seen from Figure 3. 

When a seed with sugary endosperm 
is germless, the germinal area is. still 
less. distinct and in many cases the 
germinal and opposite sides can hardly 
he distinguished. 

rom the observed ratios it can be 
concluded that the germless condition 
is a result of the union of two gametes 
both of which are carrying necessary 
recessive factors. The fertilization is 
apparently accomplished and the = de- 


velopment of the endosperm proceeds 
normally, but the development of the 
embryo is stopped in some early stage 
of its growth. Up to this time only 
ature seeds have been examined. In 
some of them only traces of an em- 
brvo could be detected; in others no 
signs of a developing embryo could 
be seen. 


Inheritance of Germless Seeds 


No special crosses were made for the 
study of the inheritance of germless 
seed. It was possible, however, to 
trace the behavior of the character 
through several generations, because it 
was found in several families grown 
for the genetical study of other char- 
acters. 

el 63:1 Ratio—TVhree plants had 
been pollinated with the pollen from a 
Golden Bantam sweet corn plant, which 
Was apparently heterozygous for germ- 
less. Part of the first generation ears 
erown from these crosses had all seeds 
normal, and the other part segregated 
into normal and germless, with the 
totals given in Table I. 

plant) from family 311°) was 
crossed with another plant from a dif- 
ferent family which did not throw 
vermless seed. Part of the second 
veneration ears were normal and _ the 
other part segregated as shown in 
Table II. 

The occurrence of 63:1, 15:1 and 
3:1 ratios in the progenies of the 
crosses made by the pollen from a sin- 
ele plant and its progeny, indicates 
that in this case the homozygous con- 
dition of at least three genes was 
necessary for the expression of the 
eermless character. 


‘Paper No. 111, Department of Plant Breeding, Cornell University, Ithaca, New York. 
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A 9:7 Ratio—A plant of the Bod- of genetical interest. Progenies o 
wick variety grown from seed obtained those varieties which were selfed fo 
from the Montana Experiment Station two or three generations have bee: 
was crossed with another plant from examined for the germless character. 
a family grown for several years at It was found that selfed progenies 
Cornell for genetical studies. Both of | from about seventy-five per cent of thi 
these plants were selfed and both seg- commercial varieties examined — had 
regated for germless in a 3:1 ratio. some germless seeds. The ratio in 
The first generation from this cross which the germless character segre- 
had all seeds normal and the second gated was different in different varie- 


segregated as shown in Table ITI. 

The occurrence of a 9:7 ratio in the 
second generation shows that two inde- 
pendent factors for germless were pres- 
ent in this cross. The germless charac- 
ters present in the parents were pheno- 
typically alike, but genetically different. 

Conclusions—lrom the data obtained 
it can be concluded that the germless 
phenotype may be expressed by several 
genetically different factors. The evi- 
dence presented shows that at least 
four different factors were present in 
the families discussed above. Three 
of them are triplicate genes and the 
fourth one, as far as it is known, acts 
as an independent factor. 


Frequency of Germless Seeds Among 
Cultivated Varieties of Maize 
Several commercial varieties of corn 
were recently included in the stocks 
erown for genetical studies, because 
they possessed some seedling characters 


ties, as can be seen in Table IV. 
Among inbred varieties grown at 
Cornell for breeding purposes, Profes- 
sor R. G. Wiggans observed germless 
seeds in the following: Cornell II, Al- 
vord’s White Cap Yellow Dent, Onon- 
daga White, and Lattinge’s Red Cob 


White. 


Summary 


An inherited character called germ- 
less (Gia gm) is deseribed. In germ- 
less seeds the endosperm is developed 
normally but the embryo is almost or 
entirely lacking. 

The germless condition is recessive 
to normal. Segregations in 63:1, 15:1, 
3:1 and 9:7 ratios were observed, 
which indicates the presence of at least 
four genetic factors for  germless. 
Three of them are triplicate genes. 

Germless seeds were found in_ the 
majority. of commercial varieties of 
which selfed progenies were examined. 


Taste I—Data regarding the segregation of cars for germless seeds in the first generation 


of certaim crosses of Golden Bantam sweet corn. 


Family Expected 
No. Normal (sermless Total Ratio (sermless Ditference 
311 19 1055 63:1 16.4 2.6 £ 2.70 
312 35 S47 15:1 53.0 4.46 
313 142 2 146 G3 21 2.2 22 1.01 
313 35 2 37 2.3 


I]—Segregation in second generation of heterozygous germless strain X normal. 


Family Expected 


No. Normal (sermless Total Ratio Germless Difference 
569 163 732 185 7.9 
B55 679 44 15:7 $5.2 1.2 4.9 
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GERMLESS AND NORMAL SEEDS IN MAIZE 


Kigtre 3. Alternate rows show germless and normal seeds, the second, | 
fourth and sixth rows from the top being normal seeds; first, third and fifth 
rows, germless seeds. The upper four rows show longitudinal sections of the 
seeds through the embryo. The third and fourth rows show seeds that have 
been soaked in water for twenty-four hours. The first and second rows show 
dry seeds in section. Note the cavity in the germless seeds, and how _ little 
change has been produced in them by soaking as compared with the normal. 

Germless seeds have been observed in a number of variaties of maize, but the 
character is not inherited in the same way in all of them. ; 
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it the second generation of a cross between two strains of mats, 


heterosygous for germless seeds. 


Family Calculated 
No. Normal (sermless Total (sermless Difference 
(3:1 Ratios) 
S14-1 150 59 209 
-9 191 260 
Total 341 128 469 117.25 10.75 £ 6.32 
(9:7 Ratios) 
S14-11 80 49 129 
-12 120 79 199 
Total 200 128 328 143.5 15.5 £ 6.08 
(All Seeds Norma!) 
814-8, -13, -15 


TABLE 


observed m segregation 
of germless seeds in 


commercial varieties of 


maise. 
Family Name and Origin Ratios 
No. of the Variety Observed 
349 High Protein Strain from 

S. Dakota Exp. Sta... 15:1, 331 
789 Low Ear Strain, S. Da- 

63:1 
787 Parson’s Dry Land Corn, 

Montana Exp. Sta.... (71:15) 
790 Wisconsin No. 10, Mon- 

tana Exp. Sta......... 15:1 


792. Fort Totten Indian Corn, 


Montana Exp. Sta..... 331 

345 Bodwick, Montana Exp. 
3:1 

336 South American Corn, 
Dr. D. F. Jones...... 

333 Pseudo  Starchy Corn, 
Dr. D. F. Jones..... 15:1 

344 Early Canada Flint, Mr. 
si, 331 

791 Pride of the North Yel- 

low Dent, Isbell Seed 
Co., Jackson, Mich.... 3:1 
451 Dulton’s Flint........... 63:1, 15:1 
311-313 Golden Bantam..... 63:1, 15:1, 3:1 
613 Luce’s Favorite......... S23, 3:1 


The Old American Stock 


INCREASE OF POPULATION IN. THE 
UNITED STATES 1910-1920: A study 
of changes in the population of di- 
visions, states, counties, and rural 
and urban areas, and in sex, color, 
and nativity, at the fourteenth cen- 
sus, by WILLIAM S. Rossiter. Cen- 
sus Monographs No. 1, pp. 
Washington, D. C., 1922. 


200. 


Information contained in many large 
volumes of the latest census has been 
condensed into this volume, intended 
for a more popular presentation of the 
facts. It will be almost indispensable 
to those interested in the population of 


this country, for it goes far bevond its 
title, and includes comparisons on many 
points as far back as the first census. 

To a eugenist perhaps the most in- 
teresting feature are the calculations at- 
temping to determine what part of the 
present population is descended from 
people who were living in the United 
States in 1790. Briefly, it is figured 
that perhaps 20,000,000 of the present 
inhabitants are of absolutely pure na- 
tive white stock, while possibly twice 
as many more have a larger or smaller 
amount of the same “blood.” 
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PROLIFIC AND OTHER DWARF OATS 


Dominant Dwarfness Observed in Two Oat Crosses 


T. R. STANTON 
U. S. Department of Agriculture, Washington, D. C. 


DWARF OATS DOMINANT TO NORMAL 


hiGtRE 4. Progeny rows grown at Aberdeen, Idaho, in 1922 from eight prolific dwart 
plants found in 1921 in a nursery row ot the Aurora * Pringle Progress cross. Note the 
two normal tall plants in the fifth row from left. The dwarfs appeared in the sixth hybrid 
eeneration of the cross. It is possible that the two tall plants may have resulted from 
accidental admixture of seed. Further genetic studies of them and of the dwarfs would 
be necessary to determine this. If the tall plants prove to be the result of segregation it will 
mean that the dwarf character 1s dominant, which 1s exactly the reverse of what has been 


observed in other crosses with oats. 


N a nursery row of oats grown at 

the \berdeen Substation, Aber- 

deen, Idaho, in 1921, eight plants 
of an early, prolitie dwart oat ap- 
peared. The plants in this row were 
erown from a selection of a cross be- 
tween the .\urora and Pringle Progress 
varieties. This cross was by 
the writer in the greenhouse at .\rling- 
ton Experimental Farm, Rosslyn, 
in the spring of 1916. Only one cross- 
bred seed was obtained. This was 
sown in the greenhouse in the fall of 
Ig16, and produced vigorous plant. 
Seed from this plant was sown in a 


five-foot row at Aberdeen in the spring 
of 1917 and produced nineteen second 
generation plants. These were harvest- 
ed individually and sent to Washington 
by C. W. Warburton, then agronomist 
in charge of oat investigations. In 
the spring of 1918 seed from each 
second generation plant was sown at 
Aberdeen in individual five-foot rows, 
producing at harvest approximately 500 
third generation plants. Of the nine- 
teen progenies nine were considered 
as being homozygous, and were har- 
vested in bulk Among these nine, 
No. 1019 al-12B was included, in which 
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the dwarfs appeared in 1921. Of the 
remaining ten, five were discarded and 
further selections were made from the 
others. ‘These third generation progen- 
ies, including the nine bulked strains 
and the reselections, again were grown 
in five-foot rows at Aberdeen in 1919. 
In 1920 the strain 1019 al-12b, along 
with twenty-four others of this cross, 
were advanced to the rod-row nursery 
at Aberdeen. At harvest time these 
rows were cut in the usual manner, 
but no dwarfs were noted in the row 
of 1o1g al-12b. In 1g2t these same 
strains were once more included in 
the rod-row nursery at Aberdeen, and 
at harvest the eight dwarf plants were 
observed in the row of selection 1019 
al-12B, the dwarfs thus appearing in 
the sixth hybrid generation of the 
cross. 


Progeny of the Dwarf Plants 


The eight dwarf plants were harvest- 
ed individually and sown in five-foot 
rows at Aberdeen in the spring of 
1922. The eight plants bred true for 
dwarfness, with the exception of one 
row, in which two tall plants appeared. 
It is possible that these two plants were 
accidental mixtures and not plant segre- 
gates. One was vellow-seeded like the 
Aurora parent, and the second was 
black-seeded unlike the other parent, 
Pringle Progress, which is a white oat. 
To determine the genotypic make-up 
of the two tall plants, individual pro- 
genies from them will be grown in 
1923, as well as from the dwarts in 


this row. lhe eight dwarf mother 
plants produced about 230 dwarit 
plants. 


One of the most interesting things 
about this dwarf is its prolificacy. [rac- 
tically every culm produced a_ small 
panicle with numerous spikelets. The 
plants were distinctly turf-like, in 
which character they were similar to 
the dwarfs from Victory oats, de- 
scribed by Warburton.’ However, in 
earliness and prolificacy it is distinct 

C. W. 
x1:72-76. I9QI9. 


The Occurrence of Dwarfness in Oats. 


The Journal of Heredity 


from the Victory dwarf. This new 
dwarf is quite early and produces fully 
ripened grain in abundance, while the 
Victory dwarf is very late and barely 
ripens sufficient seed to reproduce it- 


self. The prolificacy of the dwarf 
plants grown at Aberdeen in 1922 is 


shown in Figure 4. 

The genotypic composition of the 
dwarf form has not been determined 
by crossing it with the normal tall, 
but it is possible that it will behave 
as a pure recessive, as was the case 
in the dwarf reported by Warburton. 
The fact that it was not found until 
the sixth hybrid generation may be due 
to its having been masked in some 
unknown manner, becoming apparent 
only after proper recombination of 
factors had occurred. On the other 
hand, if the two tall plants appearing 
in the progeny of the one dwarf plant 
are the result of segregation a condi- 
tion directly the reverse of that shown 
by Warburton is evident, that is, the 


tall character must be considered as 
recessive and the dwarf character as 
dominant. It also is possible that the 


dwarts may be mutations, or that they 
may be due to some combination that 
Is not simple in nature. That the con- 
dition is complex is evidenced by the 
dwarts not appearing in generations 
‘arlier than the sixth. 


Dwarfness in Other Hybrids 


In 1921, dwarf oats also appeared 
at Aberdeen in the progeny of another 
cross. plant material which 
this dwart appeared represented the 
fourth generation progeny of a cross 
hetween Winter Turf and Sixty-Day. 
In all, erght progenies of this) cross 
were grown in plant rows at .\berdeen 
In 1921, which represented plant selec- 
tions from third generation material. 
()f these eight progenies, three pro- 
duced one dwarf plant each. The num- 
ber of dwart and tall plants produced 
in the three segregating rows in 1923 
is shown in Table 1. 


Jourl, Amer. Soc. Agron., 
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ANOTHER CASE OF DOMINANT DWARFNESS IN OATS 


hiGURE 5. Progeny of one of the mother-dwarfs from the Winter Turrt & Sixty-Day 


cross. Note the normal (tall) segregates in 


row with dwarts. Rows in foreground were 


cut away to show dwarfs. The evidence that the dwarf character in this cross is dominant 
is more conclusive than in the case of the prolific dwarf (Figure 4). 


In 1922, progenies from the three 
dwarf and nineteen of the fifty-two 
tall plants were grown in_ individual 
rows at Aberdeen. The nine- 
teen tall plants selection 1009 
2-20-3-5 produced approximately 450 
tall plants and no dwarts, thus showing 
a homozygous condition for the tall 
character. Seed of the tall plants 
Irom the other two dwarf-producing 
progenies of I921 was not sown indi- 
vidually in 1922, but in bulk. One 
panicle was taken from plant, 
thus making a composite sample of 
seed. From this seed approximately 
200 plants each from. selection 1009 
b2-20-3-6 and 1009 b2-20-3-7 were 


erown in 19022. These rows were care- 
fully imspected but no dwarfs were 
found. 

A\s to the behavior of the progenies 
of the dwarfs, the number of tall and 
dwart plants) produced by each is 
shown in Table 2. 

According to the data shown in 
Table 2, the three dwarf plants  pro- 
duced in 1921 were heterozygous. They 
produced progeny of  seventy-tive 
dwart and twenty-two tall plants, thus 
showing an approximate ratio of three 
to one. The interesting feature in this 
connection is that the dwarfs are 
heterozygous, rather than the tall 
plants, indicating a condition similar to 
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that possibly existing the prolific 
dwarf previously described, provided 
the tall plants appearing in the progeny 
of the one plant were the result of a 
recombination of certain factors instead 
of accidental admixtures. These data 
indicate that the dwarf character 1s 
dominant, and the tall character reces- 
sive. This condition, therefore, is 
directly the reverse to that shown by 
Warburton im, the dwarf plants from 
Victory. 

The three mother-dwarf plants pro- 
duced in 1921 as well as the seventy- 
five grown in 1922 wer? decidedly late 
in maturity and not very prolific. The 
progeny of one of the dwarf plants is 
shown in Figure 5. In most characters 
they resemble very closely the dwarfs 
deseribed by Warburton. 


Discussion of Results 


Assuming that the two tall plants 
appearing in the relatively large dwart 
progeny trom the Aurora X_ Pringle 
Progress cross were accidental mix- 
tures, and that the dwarf character in 
this cross behaves as a pure recessive, 
there still remains some explanation 
to be made of the directly reversed 
behavior shown in_ the progeny of 
the dwart plants from the Winter 
Turf Sixtv-Day cross. One ex- 
planation for the appearance of the 
apparently heterozygous dwarf is that 
it arose as a result of a mutation at- 
fecting either the pollen or egg cells 
of a normal plant and resulting in the 
eenotypic make-up D* d*, for the 
dwart, assuming that denotes the 
presence of the tactor for dwartfness. 
In the next generation this would pro- 
duce the following: 


I ])d 
> Da ad Dwarts 3 
1 d4 Normal 1 


thus giving a simple Mendelian mono- 
hybrid ratio of three dwarfs to one 
tall, as indicated by the data in Table 


2. The origin of the heterozygous 
dwarf possibly is not so simple as the 
above explanation would indicate. 


In order to obtain additional data 
on the behavior of this dwarf, indi- 
vidual progenies of all plants pro- 
ducing seed from the three segregating 
rows will be grown in 1923. The seg- 
regates homozygous for dwarfness will 
thus be determined. These then will 
he back-crossed on the homozygous 
talls in an attempt to determine the 
various factors involved in the produc- 
tion of the heterozvgous dwarf. 

Mivazawa’ very recently has report- 
ed similar hereditary behavior of a 
dwarf form of barley which’ the 
dwarf character 1s dominant and_ the 
dwart plants are heterozygous, a pure 
dwarf condition apparently being lethal. 
He obtained a ratio of approximately 
two dwarts to one normal, instead of 
a ratio of three to one, from = which 
he concluded that typical segregation 
was not shown. In further investiga- 
tions with this dwarf he discovered 
among his seedlings a new dwart form 
(a sterile dwart) which tillered freely, 
but grew very slowly and produced no 
seed, the length of the culm being 
markedly shorter than that of the orig- 
inal or non-sterile dwart. Of O84 
plants grown he classed 156 as. sterile 
dwarts, 340 as non-sterile dwarfs, and 
188 as normal, the ratio of the three 
tvpes thus being approximately [ :2:1. 
The original dwarf found in 1915 was 
described as being intermediate exter- 
nally, that is, shorter than normal, but 
taller than the sterile dwarf.  Theor- 
etically he concludes that if the allelo- 
morph for dwarfness and absence of 
dwarfness is denoted by D and d, re- 
spectively, the sterile dwarf = DID. 
the normal dd, and the ordinary 
dwarf = Dd. On the basis of this 
explanation he suggests that the seed 
which first produced the dwarf plant, 
Dd, may have arisen from dd by mu- 
tation. 


Hereditary Behavior of a Dwarf Form of Barley in Japan: 


Jourl. Genetics, xi:205-208; 1 plate, Cambridge, Dec. 1921. 


ir, 
ety 
: 
: 
| 
| 


Stanton: Dwarf Oats 305 


TABLE 1. Number of tall and dwarf plants obtained from the three segregating rows 


of the Winter Turf X Sixty-Day cross, grown at Aberdeen, Idaho, in 1921. 


Row No. 


1921 Hybrid No. 

897 1009 b2-20-3-5 
898 1009 b2-20-3-6 
899 1009 b2-20-3-7 


Total 


Number of Plants 


Tall Dwarf 
19 I 
10 I 
17 I 
52 3 


TABLE 2. Segregation of the three dwarf plants from a cross between Winter Turf 


Row No. 
1922 Hybrid No. 


486 and 487 1009 b2-20-3-5 
507. and 508 1009 b2-20-3-6 
517 1009 b2-20-3-7 


Total 
Approximate ratio 


Number of Plants 


Tall Dwarf 
7 36 
II 22 
4 17 
2 75 
I 3 


A New Edition of “The Livestock of Great Britain” 


Livestock OF GREAT BRITAIN, 
by Ropert WALLACE, assisted by 
J. A. Scorr Watson. Fifth edition. 
Oliver and Boyd, Edinburgh, Tweed- 
dale Court. 1923. 

Since the first edition of Professor 
Wallace’s book appeared in 1885 it has 
been recognized as the standard work 
on its subject. The fifth edition has 
just been issued. it has been revised 
and considerably enlarged with the as- 
sistance of Professor J. A. Scott Wat- 
son, Mr. Wallace’s successor as Pro- 
fessor of Agriculture and Rural Econ- 
omy in the University of Edinburgh. 

The first chapter presents con- 
densed but sound discussion of the 
modern theory of heredity and its ap- 
plication to livestock breeding. The 
greater portion of the 868 pages are 
devoted to the discussion of the origin, 


development and present characteristics 
of the British breeds of livestock. An 
enormous body of facts are presented 
in thoroughly readable style. Chapters 
in the book deal with the management 
of the various kinds of livestock and 
with their diseases and with the home 
or first aid treatment of these. 

One of the most valuable features of 
the work is the abundance of excellent 
illustrations, 442 plates and 111 text 
figures. We find, for example, no less 
than 28 photographs of Shorthorn cat- 
tle admirably chosen to illustrate the 
various types, Scotch, Booth, Bates, 
milking type, etc. These photographs 
and those of the other breeds will repay 
hours of study. Altogether the book 
is one which should be familiar to all 
who are interested in the improvement 
of livestock. 


S. W. 
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HANDBOOK HUMAN BIOLOGY 


A Review 


UMANISTS often are jealous 

of the pigs, calves or cabbages 

in the belief that more caretul, 
scientific study has been given to the 
plants and animals than to the human 
breed, and that more definite informa- 
tion is available upon the proper hand- 
ling of crops and herds than upon the 
nurture and education of children. 
This feeling will not be allaved by a 
reading of the present work, but prog- 
ress is made through every recognition 
of the need of developing the human 
side of biology, and the present effort 
to ‘supply this enormous deficiency 
should be highly appreciated. The re- 
sult is a notable achievement that must 
fnd a place in all working libraries 
that include general biology and the so- 
cial sciences. 

People are more important than 
plants and animals, and partly for that 
reason are much more difficult to study 
scientifically, because regular expert- 
mental methods are not applicable to 
normal human populations, rarely even 
to a tew individuals. Hence the bio- 
logical data of humanity are restricted 
largely to observation inference, 
which are much more difficult to make 
and to interpret correctly than to. se- 
cure corresponding experimental data 
from other species that can be placed 
under controlled conditions. From any 
agricultural standpoint the human crop 
must be reckoned as a failure if we 
consider how few of our young men 
and women attain, or even approach, 
the full standard of their possibilities 
of development. We are becoming 
conscious of the limitations of our edu- 
cational system but lack the knowledge 
and understanding that are necessary 
to devise practical ways to change it. 

As it is necessary to go outside civi- 


lization and live with savages in order 
to begin properly to appreciate civill- 
zation, and to understand what civili- 
zation is, so it is necessary to go 
outside of man to the life of animals 
and plants, in order to see more clearly 
what is peculiar to man, and thus to 
cain a more practical consciousness of 
human development, racial and indi- 
vidual. Most of the animals and plants 
are easily found and_= studied in the 
wild state, so that we may know their 
original habits and the conditions and 
the limiting factors of their develop- 
ment, but we have only fragmentary 
data and. slight understanding of the 
hiology of primitive man. 

Though our author has little to sav 
directly of eugenics, which consciously 
has figured very little in the past of 
human development, the eugenic posi- 
tron is) powerfully supported by a 
world-wide collection of facts relating 
to human existence, and showing’ that 
In one form or another, natural, politi- 
cal, economic, social or religious, there 
have been selective checks to reproduc- 
tion, working through all the ages and 
stages of human progress, and tending 
in direct or different wavs to strength- 
en or to weaken the tendencies of 
human development. What we begin 
to see as we become more conscious of 
the sorting processes of the present 
age, is that civilization may suspend or 
reverse the conditions of natural selec- 
tion that tended always to the further 
wmprovement of the race, and establish 
forms of negative or adverse selection. 
If special abilitv and higher education 
do not have greater survival value, so 
that the capable are more likely to 


marry and to raise larger families than. 


less capable and less educated people. 
a condition of negative selection must 


*CAaRR-SAUNDERS, A. M. The Population Problem, a Study in) Human Evolution. 
2p. 516. The Oxtord University Press, New York, and London, 1922. 
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he admitted as evidence that our pres- 
ent system is unbiological and_ self-de- 
structive. 

Since eugenics as a practical investi- 
vation needs to begin with a conscious 
and constructive recognition of the 
biological forces that have been active 
in the past, and have brought us where 
we are, such a survey of the data of 
human development is a fundamental 
contribution to eugenics. Though the 
standpoint of the present work might 
he described as Malthustan, in the sense 
of reckoning human fecundity as nor- 
mally in excess, and often outrunning 
the economic development of primitive 
peoples, this has no relation to the birth 
control vagaries of  Malthusianism. 
That some of these notions have had 
the support of john Stuart Mall and 
other well-known names only shows the 
ereater need of scientific recognition 
and study of the population factors. 

Following a critical historical review 
of previous studies of population, data 
are assembled from many fields of 1n- 
quiry, anthropology, ethnology, psy- 
chology, pathology, history, politics, and 
education. Conditions of primitive and 
prehistoric life are considered for fish- 
ing and hunting tribes, and for early 
agricultural stages, contrasting with 
urban and industrial conditions of the 
historical periods, ancient, mediaeval, 
and modern. How fecundity is_ re- 
stricted and regulated among primi- 
tive peoples by the conditions of ex- 
Istence and by mental habits, social 
customs and religious beliefs, all work- 
ing automatically and unconsciously as 
checks on population, is outlined and 
documented to an extent that can leave 
no doubt of the vast importance in 
former times of many factors of se- 
lective elimination. 

That most of these primitive selec- 
tive factors have become almost en- 
tirely ineffective in the present state of 
civilization, but have not been replaced 
by any other system for maintaining 
the quality of the human organism, is 
a most disquieting aspect of human 
nology. Though it may be doubted 
or denied that selection is strictly and 
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properly considered as a cause of evo- 
lution, there is no such doubt or denial 
of the power of negative selection, to 
weaken or destroy any special charac- 
ter or ability that for any reason is 
excluded from reproduction. If the 
effect of civilization is to preserve the 
weak and incapable while the strong 
and able stocks are consumed in lead- 
ership or otherwise excluded from _ re- 
production, the quality of the race 
must decline, so that the decay of civi- 
lization can be reduced to a_ simple 
biological formula of negative selection. 
This is going somewhat bevond our 
author, though not out. of line with his 
argument. 

Later chapters of the book are espe- 
cially needed by those extreme cugenists 
whose zeal for germinal improve- 
ment leads to a disregard of the en- 
vironmental and educational factors of 
development. The last three chapters, 
on “tradition” are very valuable in their 
clear recognition of what so many 
writers on history and education leave 
out of account, that the “tradition” or 
carry-over of experience and opinion 
from each generation to the next is the 
chief factor in developing or maintain- 
ing civilization. Our author does not 
seem to see as clearly as he might that 
the problem of “tradition” is the 
problem of education, or that an 
over-developed institutional system = of 
education is not an adequate vehicle 
for “tradition,” but tends rather to 
separate and reduce the contacts be- 
tween the generations. 

The peculiar relation of agricultural 
life to the development of civilization 
in providing the full contacts between 
the generations that are necessary for 
developing and maintaining civilizations 
are also not recognized with = sufficient 
clearness, though the treatment of 
Payne's “History of the New World 
Called America,” is followed in trying 
to place history on agricultural 
basis. Payne’s mistake of sup- 
posing that rice originated in America 
figures in the discussion of primitive 
agricultural conditions in America. 

Many special features of the work 
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would be of interest from the stand- 
point of current discussions, but a sin- 
gle example must suffice. .\ complete 
negative is given to an idea frequently 
indulged by writers on the oriental 
problem, that a solution may be found 
in emigration, to relieve the pressure 


- 


of population. This belief appears al- 
together unwarranted when account. is 
taken of the rapid rate of increase that 
must be expected and the very brief 
period that would be required to fill up 
Japan or China, or the whole of Asia, 
and the other continents as well. 


EUGENICAL STERILIZATION 


A Review 


RGANIZED interest in eugenics 
() in the United States goes back 

little more than twenty vears. 
As an outgrowth of the activity start- 
ed by the rediscovery of Mendel's 
Laws, the American Breeders’ Asso- 
ciation was organized in 1905 (its 
name being changed in 1913 to Amer- 
ican Genetic Association); and in the 
following vear it created a committee 
on eugenics, which a few vears later 
was elevated to the position of a 
section. 

Even before this—namely, in the 
first part of 1905—the Pennsylvania 
Legislature had passed the first steril- 
ization law, and thus started a move- 
ment which has ever since been, in 
the minds of some people, largely syn- 
onymous with eugenics. 

The Pennsylvania bill was vetoed 
in an ignorant and facetious message 
from Gov. Samuel W. Pennybacker ; 
but two vears later Indiana adopted 
a similar measure which was _ put 
into effect. 

In 1911 the eugenics section of this 
association formed a committee “to 
study and report on the best practical 
means for cutting off the defective 
germ-plasm in the American popula- 
tion.’ The late Bleecker Van Wag- 


enen was chairman of this committee; 
H. H. Laughlin, superintendent of 
the Eugenics Record Office at Cold 
Spring Harbor, Long Island, as secre- 
tary of the committee immediately 
began a study of the subject,’ which 
he has continued for the past twelve 
vears, until the body of material he 
has accumulated has been published,’ 
in the form of a report of the psycho- 
pathic laboratory of the municipal 
court of Chicago. It forms by far 
the most complete and factual study 
of the subject that has been made. 
and must stand for a long time as 
the standard work of reference in 
this field. 

Meanwhile, fifteen states have adopt- 
ed sterilization laws at one time or 
another, and in a dozen of these 
states, operations, to the total number 
of 3,233 (data as of Jan. 1, 1921) 
have been ‘performed. Dr. Laughlin 
summarizes the status of the laws as 
follows: 


Among the 15 states which have enacted 
eugenical sterilization statutes the law is 
still on the statute books, unattacked by the 
courts and therefore available for use, in the 
following nine states: California, Connecti- 
cut, Iowa, Kansas, Nebraska, North Dakota, 
South Dakota, Washington, and Wisconsin. 
California, Connecticut, Kansas, Iowa, and 


*A preliminary report was made by Mr. Van Wagenen at the First International Con- 
gress of Eugenics (London, 1912); a second report was published in two bulletins of the 
Eugenics Record Office in February, 1914: “The Scope of the Committee’s Work” (Bulletin 
10-a), and “The Legal, Legislative and Administrative Aspects of Sterilization” (Bulletin 


10-b), both written by Dr. Laughlin. 


*EUGENICAL STERILIZATION IN THE Unitep States, by Harry HAMILTON LAUGHLIN, 
D. Sc. Pp. 502. Published by the Psychopathic Laboratory of the Municipal Court ot 


Chicago, December, 1922. 
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Washington, have each enacted more than 
one eugenical sterilization statute. 

In California and Nebraska the law is 
functioning im very” satistactory manner. 
In Connecticut, North Dakota, and Wauscon- 
sin, similarly, the law is being applied in a 
satisfactory manner, but to a very limited 
extent. In Washington and Nebraska spe- 
cial executive machinery of proved com- 
petency is entrusted with the enforcement of 
the sterilization law. In Kansas and lowa 
it has fallen into disuse. In South Dakota 
the statute is practically a dead letter. 

In Iowa the law of 1913 was declared 
unconstitutional; it was repealed and_= re- 
enacted in new and, apparently, constitutional 
form, in 1915. In New York the law was 
declared unconstitutional by the courts 
(1918) and repealed (1920), but has not yet 
been re-enacted by the legislature. In New 
Jersey, Nevada, Michigan, Indiana, and 
Oregon, the laws were declared unconstitu- 
tional by the courts but are still on the stat- 
ute books, dead letters. In the = state of 
Washington litigation resulted in upholding 
the constitutionality of a very drastic eugeni- 
eal and punitive sterilization law. 

Eugenical sterilization laws have been ve- 
toed by the governors of Pennsylvania 
(1905, 1921), Oregon (1909), Vermont 
(1913), Nebraska (1913), and Idaho (1919), 
subsequently, however, Oregon (1917) and 
Nebraska (1915) enacted successful laws. 
In Oregon, also, a former sterilization law 
was revoked (1913) by referendum. 

Under the law thus far there have been 
eugenical sterilizations in only state institu- 
tions for (1) the insane, (2) feebleminded, 
and (3) criminalistic. No eugenical sterili- 
zation operations have thus far been per- 
formed in— 

(a) State institutions for the (1) ine- 
briates, (2) diseased, (3) blind, (4) deaf, 
(5) deformed, (6) dependent, (7) epileptic, 
nor in 

(b) County, municipal, or private institu- 
tions for any type of the socially inadequate, 
nor 

(c) Among the socially imadequate and 
cacogenic individuals in the population at 
large. 


Analyzing the data from another 
point of view, there have been alto- 
gether 124 state institutions legally 
authorized to perform sterilization 
operations, or which 31 have made 
more or less use of their authority, 
while 93 have not. At the present 
time (1. e. Jan. 1, 1921) there are 
+0 state institutions legally entitled to 
the practice. The number of opera- 
tions performed, by classes, 1s: 


leebleminded ........ 403 
Insane 2 


150 


3,233 


sv states, the operations are divided 
as follows: 


California ........... 2 558 
Commectiout 27 
120 
1 
Nebraska ............ 155 
N@VAGA 0 
New Jersey ......... () 
New York .......... 42 
North Dakota ....... 23 
127 
South Dakota ........ 0) 
Washington ......... 1 
Wisconsin ........... 76 

3.233 


It thus appears that a single state 
is responsible for the great bulk of 
the operations listed; and in this state 
a single institution (the state hospital 
for the insane at Patton) is responsible 
for 1,009 cases. | 


Dr. Laughlin publishes the texts of 
all the laws, past or present; the veto 
messages where such action was taken: 
the briefs and decisions in all litiga- 
tion on the subject; opinions by at- 
tornevs-general and others; together 
with a handy analysis of all this mate- 
rial. He also presents his idea of a . 
model sterilization law, with the neces- : 
sary forms for putting it into effect. 

A chapter of eleven pages is devoted 
to a review of evidence and testimony 
(mostly the latter) as to the physio- 
logical and mental effects of sexual 
sterilization. Unfortunately, no_ satis- 
factory evidence presented on one 
of the most important phases of the 
whole subject, namely, the supposition 
that the release of sterilized individuals 
with feeble imbhibitions or anti-social 
tendencies is simply equivalent to the 
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creation of so many new and virulent 
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foci of dissemination of venereal di- 
seases and promiscuity. 

Many collateral data of interest are 
recorded, such as a list (with biblio- 
graphical references) of all the traits 
in man which have been shown or 
supposed by one or another investi- 
gator to be hereditary; a list of in- 
stitutions and organizations particularly 
concerned with eugenics; and_ tables 
showing the probable results of dif- 
ferent tvpes of mating. 

Dr. Laughlin’s analysis of the state 
laws now in force shows that none of 
them is free from defects, and some 
of them are definitely bad from _ the 
point of view of the biologist. He 
believes that the right of the state to 
pass and enforce a eugenical steriliza- 
tion law is pretty certain; it 1s not 
so much now a question of constitu- 


tionality as a question of policy. It 
is probably a fair deduction from the 
facts he presents, that eugenical sterili- 
zation laws are gradually losing inter- 
est for the public, and to some extent 
at least for professed eugenists. They 
may have legitimate application in cer- 
tain directions, as among the insane, 
but for the most part it has come to 
be recognized that persons of a 
markedly defective tvpe ought to have 
life-long custody with separation of 
the sexes.—that it is not fair either 
te them or to to society to set them 
free, sterilized or not, and expect them 
to hold their own with the norma! 
members of society. but if thev are 
thus in custody, sterilization 18 quite 
unnecessary because useless. 
POPENOE. 


Female Pure-Bred Livestock Shows Rapid Increase 


When farmers adopt pure-bred sires 
to head their herds and flocks it is not 
long before the percentage of pure- 
bred females increases notably. This 
encouraging tendency toward more 
rapid improvement of live stock has 
heen brought out by the United 
States Department of Agriculture in 
the “Better Sires—Better Live Stock” 
campaign. 

Of a total of more than 200,000 fe- 
male animals listed by farmers who 
have agreed to keep nothing but pure- 
bred sires, more than 35 per cent are 
of pure breeding. On these farms 
scrubs have practically disappeared. 
For the larger animals the reports 
show that only 2.4 per cent of the fe- 
males are scrubs and, of course, the 
males are of pure blood, as that is 
the basis on which the farms are 
listed. 

The poultry flocks owned by these 
farmers are particularly well bred, 
only 1.3 per cent of the female birds 


being listed as scrubs. More than 68 
per cent of a total of 610,000 birds are 
entered on the list as standard bred. 
Among the herds of swine there are 
very few scrub sows—only 1.1 per 
cent. Nearly two-thirds of them are 
pure bred. 

This Federal-State effort to improve 
the live stock and poultry of the coun- 
try has now brought in a membership 
campaign that represents nearly a mil- 
lion head of animals and_ poultry. 
Farmers who have become members 
have sent in interesting accounts of 
their experiences in improving their 
animals and their bank accounts 
Other farmers who are taking part in 
the work are invited by the depart- 
ment to send in their individual ex- 
periences as well as those of com- 
munity organizations engaged in the 
improvement of live stock. Definite 
facts and figures should be included 
whenever possible—U. S. Department 
of Agriculture. 
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TWINS AGAIN 


ALBERT IEpWARD WHIGGAM 
New York City 


IDENTICAL AND UNLIKE TWINS 


Figure 6. Leopold Klein and his twin brother, cighty-seven years old, have been dis- 
similar throughout their lives, although reared and still living under very similar conditions. 
The Fairbanks twins, Broadway stars, are seated between the Klein brothers. Their mental 
similarity is so great that they were constantly accused of copying each other’s work when 
in school. The Austin twins (lower left) are very close duplicates, patches of freckles 
below their eyes being almost indistinguishable in pattern. The other girls are also identical 
twins, but their pose does not show their similarity so well. 


WINS are of perennial interest, 
both popular and scientific. The 
writer recently sent out a re- 

quest for twins through one of the 
popular magazines, and received por- 
traits of more than one hundred pairs, 
with numerous’ interesting details 
about many of them. While the data 
by themselves would not enable us to 
arrive at any definite conclusion, yet 


they are entirely in harmony with all 
previous studies and emphasize the 
fact that the nearer we approach in 
identity of physical organization, the 
nearer we seem to approach in mental 
traits. For instance, the writer and 
his wife found that by first inspecting 
the photographs sent in and estimating 
the relative resemblances in physical 
appearance, we could make a_ pretty 
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THE FARMER TWINS 


igure 8 The Farmer twins are contracting masons in New York City. They state 
that they were born with the fingers interlocked as shown in the photograph. Possibly this 
has some connection with the peculiar marks in the palms of their left hands (see Figure 0). 
Their workmen are not able to tell which twin is directing them, and their voices can only 
be distinguished with difficulty. At seventy-eight their physical condition and energy is 


extremely similar. 


close guess as to what the informants 
would relate in their letters as to their 
mental and temperamental — resem- 
blances. in reading many of the let- 
ters one could scarcely help believing 
he was merely reading over again Gal- 
ton’s letters from twins written nearly 
half a century ago. 


Ninety-three Pairs of Twins 


During this work a musical comedy 
on Broadway, “Two Little Girls in 
Blue,” advertised a “twin matinee” in 


honor of the Fairbanks twins, two 
young ladies, stars in the play, and the 
Tomson twins, two yvoung men singers 
of the cast, at which “all twins in 
New York” were invited free of 
charge. Such an array of duplicated 
human beings probably never before 
was assembled. The writer, a twin, 
sat where he could observe the audi- 
ence. To see faces apparently identi- 
cal, scattered in pairs all over the 
auditorium, moving, laughing sit- 
ting at attention in what appeared to 
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PECULIAR ABNORMALITY IN HANDS OF FARMER TWINS 


PIGURE 9, 


This unusual “corrugation” was present at birth, and after more than halt 


century of handling mason’s tools and rough stones these marks are still as well defined 


sever, and still nearly as similar as at birth. 


Note the characteristic position of the little 


ingers, and the similarity of the Ines in the palms of the hands. 


be precisely the same attitudes, laugh- 
ing in the same key, their faces tur- 
rowed and wrinkled in the same lines 
at every expression of emotion, was a 
Inique experience. Ninety-three pairs 
ind one or two odd ones were photo- 
‘raphed in a group at the close of the 
erformance. As wall noticed in 
he photograph, the “identical” twins 
re mainly disposed spontaneously in 
imuilar attitudes, while those who are 
lainly unlike stand or sit differently. 
he twins ranged in ages from seven 
ears up to eighty-seven, the latter, 
Klein brothers, unlike twins, of 
rooklyn, receiving a gold medal as 
le oldest twins present. They in- 
rmed the writer that they had al- 


be 


wavs lived very much together but 
“were not much like each other.” 
The same thing came out in this 
study that has appeared in all studies. 
especially that of the JoURNAL oF HEr- 
EpITy, that the more alike twins are, 
the more interest they take in each 
other. Over three-fourths of my cor- 
respondents were very much_ alike. 
At this twin matinee, nearly all of the 
pairs were of the similar type. Omaha, 
Nebraska, reports a “Twin Club” ot 
fifty pairs, and Berkeley, California, 
a club with over one hundred pairs, 
and judging from the pictures sent the 
writer from these clubs, the same phe- 
nomena hold good in these assem- 
blages of unique human beings, since 


J 
| 
wins 315 3 
. 
‘ 
‘ 


316 The Journal of Heredity 


| 


INHERITANCE OF TWINNING IN BUSH FAMILY 


| TWINNING IN 


“Ww” FAMILY 


TWO TWIN-BEARING FAMILIES 


FicurE 10. Males are denoted by squares, females by circles. Double symbols indicate 
twins. The last pair of twins in the Bush family are the two boys shown in the Frontispiece. 
All the pairs are monosexual twins in both families, but some of the pairs in the “W” family 
are known not to be identical. These charts do not tell much about the manner of inheritance 
of twinning, but they do indicate that the character is hereditary in some families, at least. 


nearly all appear to be of the similar 
tvpe. Another point we found was 
that as they approach each other in 
appearance almost, not quite uniform- 
ly, they express increasing fondness 
for each other. It could be imagined 
that if, through the inbreeding and 
assortative mating, husbands and wives 
should ever become as nearly alike in 
make-up as some of these twins are, 
that the divorce courts would be 
forced out of business. One twin, 


evidently highly educated, writes of 


herself and her’ brother, “reared 
under exactly same environment, but 
we have never agreed on anything. | 
love school work and he hates. it. 
He dislikes everything I am fond ot. 
although we get along well together.” 
Two brothers, obviously unlike in ap 
pearance, write: “One is fond of out 
door life, and the other enjoys book: 
and indoor study.” ‘Twins seem to 
have their drawbacks. One mother 
writes, “I am getting tired of havin: 
to drop my work and go to the othe 
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nd of the town to the school building 

help the superintendent decide which 
avin he ought to spank and in some 
ases to decide which one he has al- 
eady spanked.” 

Many superstitions evidently prevail 
,bout twins. Several persons wrote 
ro ask if marrying a twin would not 
cause infertility, or else defective off- 
spring. One woman, however, wrote 
that she had always heard that if she 
married a twin she could not produce 
children, when as she remarks, her 
“first baby was a set of triplets.” This 
good woman got more than she bar- 
eained for. 

Lam able to present here by photo- 
graphs which I have made, some in- 
teresting details of the Farmer twins, 
aged seventy-eight, who were among 
those at the “twin matinee.” = Each 
had an unusual configuration in the 
palm of his left hand, the remark- 
able likeness of which is scarcely re- 
vealed by the photographs. They 
erew up as hard working boys, hand- 
ling stones and rough material, and 
from early life have been stone ma- 
sons, having followed this craft for 
more than sixty years—two human 
venerations—yvyet these rough environ- 
mental procedures, especially applied 
to the palms of the hands, have not 
prevented an almost parallel develop- 
ment of these physical characters. A 
small mole over the lid of the left 
eve in each twin has persisted since 
birth, indicating, perhaps, the marvel- 
ous minuteness of chromosomal con- 
trol in ontogeny. When placed behind 
a screen several persons were not at 


all sure that they could distinguish 
their voices. Their children and 
workmen have always gotten them 
confused. seventy-eight, their 


physical energy, as exhibited by a long 
walk which the writer took with them, 
and their movements are probably 
almost as nearly identical now as 
when they were born. 

The Tomson twins were interesting 
since they related that their identity 
had been almost complete in the judg- 
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ment of some of England’s noted 
scientists. However, during the war 


they went through great separate ex- 
periences. They fought in different 
branches of the service. Both were 
wounded and one was gassed and they 
lay in separate hospitals for many 
months. They related that both in 
their own opinion and feelings, and 
in the judgment of their friends, these 
profound experiences had worked a 
change in their personalities and even 
physical appearance, so that they are 
not quite so much alike as_ before. 
This accords with the suggestions of 
Galton, F. A. Woods and others, that 
very great changes in the environ- 
ment, especially extreme physical ill- 
1ess or trying experiences, will work a 
change in the moral and mental be- 
havior. 

However, they are still so similar 
chat Sir Oliver Lodge has frequently 
entertained them for the observation 
of scientific men and they stated had 
recently “offered them $10,000 for 
their heads, to help him demonstrate 
telepathy.” 

Since they would 
same side remark simultaneously in 
the midst of other conversation, or 
recall some similar memory, or express 


often make the 


simultaneously the same desire and 
would give almost identical answers 


to questions when in separate rooms, 
Sir Oliver laid this to telepathy. In 
this connection, the Farmer twins re- 
lated that on one occasion one was 1n 
New York and the other in New Or- 
leans. Suddenly the New York twin 
became very much distraught and 
stated to friends that his brother was 
in great danger and needed him badly. 
This anxiety continued for precisely 
four days, and as suddenly disap- 
peared. Information later developed 
that during these four days the New 
Orleans twin had been on a ship in a 
storm on the Gulf of Mexico, in hourly 
danger of going down. Page Sir 
Oliver! 

The mother of the Fairbanks twins 
also stated that she had always tried 
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UNLIKE WHEN BABIES, AND HAVE REMAINED SO 
Figure 11. A letter from one of these twins appears on pages 319-20. They have lived 
together all their lives, but this has not made them grow any more alike. In fact they 
report that they do not have even a family resemblance now. 


to have the voung ladies write their 
school compositions in separate rooms 
and without mutual discussion. Never- 
theless, the teachers constantly accused 
them of copying each other’s material. 
On one occasion they were to write 
four themes on given subjects and 
then each was to choose a fitth theme 
for herself. Both the twins and their 
mother related that they tried to keep 
their fifth subject secret the 
other twin and their mother put them 
in separate rooms to write. They 
were themselves considerably  aston- 
ished to find on comparing their work 
that one had written on “A Summer 
Shower” and the other on “An April 
Shower.” The mother very sensibly 
laid this to similarity of environment, 
habit and physical organization, which 


to the writer's mind explains Sir 
Oliver’s telepathy insofar as it may be 
proved by twins. 

The two following letters are of 
ereat interest since they bear upon 
the hereditary-environment problem. 
One pair of dissimilar twins was 
reared together and the other pair. 
similar twins, was reared apart. | 
leave these persons, evidently of good 
sense and education, to tell their own 
experiences. 

Mrs. Frank Prenschoff, of Peters- 
burg, Alaska, describing herself and 
her identical twin, who lives in Sas- 
katchewan, Canada, writes: 

We are girl twins, age twenty-five years, 
both married. I live in Alaska, while my 
sister lives in Saskatchewan, Canada. Un- 
like most twins who are always together, 
and who dress and talk the same, fate 
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SO MUCH ALIKE THEIR 


FIGURE 12. 
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MOTHER CONFUSES THEM 


Twins have their disadvantages. 


Qne mother writes that she is getting 


tired of rushing to the other end of the town to help the school superintendent decide which 


twin he should spank, and in seme cases which one he has already spanked. 


The mother of 


these two voung ladies would be able to offer small assistance, as she nas difficulty in telling 


her own daughters apart. 


seems to have kept us apart nearly all 
our lives. We were not raised together 
and have not seen very much of each other, 
hut for all that we have always been very 
fond of one another and are as alike as 
two peas in a pod. We look alike, act 
alike, talk alike, and talk is the main thing 
we do when together. We seem to catch 
cach other’s ideas perfectly and often both 
start to say the same thing at the same 
time. 

My sister married quite young, several 
vears before I did. We were raised under 
entirely different environments. Our mother 
ind father separated when we were four 
vears of age, and my sister was raised by 
4 friend of my mother’s people, who has 
no children of her own. Consequently, she 
vas raised as an only child, while I was 
ne of a large family of children, my 
mother having married again. 


We had only seen each other once before 


my twin sister came to live with us for a 
year, at the age of fifteen, and we were 
surprised to see how much alike we were, 
our tastes being all but the same, in dress 
and manners, so that even our. mother 
would often mistake us. 


Let us contrast this letter from the 
Prenschoff sisters who were born alike 
and remained alike in spite of all 
changes of environment, with the fol- 
lowing from Mrs. XN and her twin, 
who were born? unlike and remained 
unlike, despite all the efforts of similar 
environment to mold them into a com- 
mon pattern. 


As for our appearance, as a child I was 
fat, blonde and healthy. My sister was 
thin, blonde and much weaker. She is still 
thin and has to watch her health. Since 
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adolescence, she has become a_ brunette, 
with high color when well. She is_ five 
feet and one inch in height and weighs 
about one hundred. I am plump and robust, 
medium complexion, five feet three inches 
tall and weigh 130. We both have brown 
eyes, hers very dark, mine inclined to hazel. 
Her hair is massive, heavy and a bit 
coarse, while mine is shorter, lighter and 
extremely fine. We both have small hands 
and feet, mine unusually so, enough to 
rouse comment wherever I go. 

We have never agreed on any subject, 
yet never quarreled. We used to use our 
fists and tear each other’s hair when chil- 
dren. We were always inseparable chums 
until our school days were over. She has 
no aversions that I know of, while I lose 
all control of myself if a bee buzzes around, 
due to a fright in childhood, I think. We 
have always done well in school. I was 
always the pest and my sister the pet of 
our Classes. She studied hard and I didn’t, 
but all our marks were good and _ alike 
except for deportment. My sister’s marks 
were especially fine in history, geography, 
etc., while I shone in botany, physiology, 
algebra, music and English. She used to 
have nightmare over geometry until her 
doctor had her drop it. Nothing ever 
worried me. 

We lived together until 1917. We were 
born in Pasadena in 18914, being now twenty- 
seven years of age. Our father was a 
captain in the army. Our mother died 
when we were four and we were brought 
up by five great-aunts. At the age of ten 
we were taken to Massachusetts to be edu- 
cated, and then came further changes for 
us both. An aversion was taken to me by 
our aunts on account of my father, whom 
I exactly resembled in appearance and dis- 
position. A violent, unreasoning temper 
Was aroused in me by this attitude, and my 
life while there was a stormy one. I have 
learned to control my temper since then, | 
am glad to say. My sister’s deportment 
at home was as excellent as in school, but 
a tendency to selfishness and obstinacy be- 
came manifest. 

After leaving high school on account of 
my twin’s health, it was decided that we 
go to the Sargent School for Physical Edu- 
cation. It was a wonderful school and we 
both loved it. Her health became fine and 
mine remained so. While there |! found 
that while I had the endurance for long 
hikes, fencing and rowing, she won out 
when it came to tennis, swimming, jumping 
and muscular strength for shot putting and 
the like. She could go over a wall like 
lightning, while her plumper twin took 
minutes. 

We haven’t even a family resemblance. 
My sister resembles my mother’s side wholly 
and I my father’s side wholly. No one will 


telieve that we are twins. We grow mo: » 
unlike as we grow older and marriage wii! . 
of course, bring greater changes. 


Personally, I do not think the: 
such “instances,” unsupported by ex 
act measurements, settle for us th: 
heredity-environment problem, a 
though they do illuminate it. In thi. 
connection, I feel that all biologists 
and psychologists owe a debt to Prot. 
Edward L. Thorndike, of Columbia, 
for having stated this infinite complex 
with a clarity and definition that prob 
ably has been nowhere ecualled. li 
this statement were kept hung up in 
the laboratories of all students of the 
problem it would probably act as a 
demurrer to stating that any particular 
trait or character or performance is 
due, so many per cent to heredity 
and so many per cent to environment 
Although the large rough outlines ot 
the two forces can, | think, be de. 
limited by modern methods of study. 
On page 2 of his “Original Nature of 
Man,” Prof. Thorndike writes (the 
italics are mine): 


But in another sense the most funda- 
mental question for human education asks 
precisely that we assign separate shares 
in the causation of human_ behavior to 
man’s original nature on the one hand and 
his environment or nurture on the other. 

In this issue we negelect to take for 
granted the co-operating action of one ol! 
the two divisions in order to think more 
successfully and conveniently otf the action 
of the other. Thus, we say that man 1s 
by his original nature able to see, but 
what he sees depends upon the environment 
he meets; or that original nature makes 
him respond to certain objects by fears 
which environmental training weakens; or 
that a child instinctively conveys food to 
his mouth with the naked hand but bs 
habit comes to use a spoon as well; or that 
native curiosity develops by proper training 
into interests in the arts and sciences. 

The custom of abstracting out the orig 
inal nature of man in independence of an) 
and all influences upon it is so general ani 
so useful it is best to follow it throughout 
remembering, however, that from the firs’ 
moments after the fertilization of the ovun 
a human individual is always acquire’ 
nature—that in the most original behavio' 
discoverable, such as breathing or suck 
ling, some outside conditions are involve’ 
and that in the most exclusively acquire 
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ACTRESS TWINS 


Figure 13. The DeMar sisters’ voices are indistinguishable except in singing. For pro- 

lessional reasons one has learned to sing contralto while the other retains her natural soprano 

voice. Height, weight, habits, tastes, hair and eye-color, likes and dislikes are remarkably 
alike. 
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or learned arts, such as knowledge of the 
square root of 256, some element of original 
capacity has a_ share. 


We have recently witnessed numer- 
ous popular, largely rhetorical, tirades 
against mental testing on the ground 
that it did not measure “heredity 
alone’ or “intelligence alone.’ No 
psychologist of whom the writer is 
aware has ever claimed that he had 
measured heredity or intelligence 
“alone.” One writer exclaims with 
rhetorical flourish that he “has won his 
case’ 1f he has proved that intelligence 
tests have not measured hereditary 
intelligence separate from all environ- 
mental influences. His “case” never 
existed. It is admitted in advance. 
But biologists and psychclogists have 
found that the assumption that they 
were measuring either native endow- 
ment or else environmental influences 
separately has enabled them “to think 
more conveniently and successfully” 
and the method is “so general and 
useful” that they have made great ad- 
vances towards solutions of some 
phases of the problem and illumination 
of others. Despite the warnings of pop- 


ular journalists who have never been 
inside of a laboratory, they have 
thought it “best to follow it through- 
out,’ and will probably continue to do 
so, “remembering always,’ as all sound 
students of the problem do, the quali- 
fications which Prof. Thorndike cites, 
which are inherent in the very nature 
of protoplasmic movement and which 
in human beings rise to the point of 
seemingly purposive behavior. 

Consequently the above data is 
merely cited as being in harmony and 
not in discord with the general trend 
of more exact investigations. 


Many twins have written of other 
sets of twins among their relatives, 
some of which data is being perused 
by Dr. Charles B. Davenport, to whom 
the correspondence has been handed. 
Two pedigrees are presented herewith, 
made up from the statements of in- 
formants and are probably exact. They 
throw little light upon the method of 
inheritance but emphasize the notion 
that twinning is probably a hereditary 
trait in some. strains of the human 
family, 


Social Conflict and Education 
(Continued from Page 296) 


lucid disinterested presentation 
procures a hearing for his program of 
adustment by progressive leadership. 

The greatest force in effecting this 
ideal social organization for the com- 
mon weal is, Professor Willams be- 
heves, education. Throughout the book 
are statements of the need and power 
of education to right a wrong condi- 
tion. The press, labor unions, religion, 
are recognized as educational media 
supplementing schooling. 

Real education is a powerful factor 
In progress. [¢ducation 1s recommend- 
ed to improve such seemingly divergent 
conditions as those of industry and 
academic life. There is greater 
study than man and the author’s plea 
for a study of psychology in its social 
relations is well founded. The heredi- 


tarian, however, believes man his 
biologic relations greater study. 
Nevertheless the chapters on public 
education are particularly valuable: 
they should be of especial interest. to 
educators and students of environment. 

Hlowever difficult of achievement any 
ideal organization may be, are 
bound to adopt Professor Wiliams’ at- 
titude that knowledge 1s power. Intel- 
lectual analysis is a force of progress. 
Let us then have presentations by such 
able analvists as the author. Through 
his writings a teacher of the world be- 
vond the classroom, “he addresses d1- 
rectly the thoughtful man in whatever 
class he may be found. And the aim 
Is not for his assent but to challenge 
thought and perhaps dissent.” 


F, L. 
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COTTON PLANTS 
HAITI 


A New Disease Named Smalling or Stenosis, Causing Abnormal 
Growth and Sterility 


©. F. CooKx 
U. S. Department of Agriculture 


PECULIAR disorder of cotton 
A plants was found in China in 

1919, as described in the Jour- 
vat oF Herepity for March, 1920, un- 
der the name club-leaf, or cyrtosis. 
\fter growing normally as seedlings and 
into the stages of flowering and fruitt- 
ing, there an abrupt change to 
an abnormal habit of growth with the 
branching irregular, the leaves con- 
tracted and distorted, and the floral 
buds mostly aborting. The danger of 
introducing such a disease the 
United States was recognized. 

\ similar affection of cotton, with 
even greater extremes of reduction of 
the leaves and other organs, was seen 
recently in the north-central part ot 
Ilaiti. Several fields were visited July 
22, 1923, in the vicinity of St. Muichel, 
within a radius of about three mules. 
Definite indications of the disease were 
found in all of the fields, but with wide 
differences in the numbers of plants 
affected as well in the nature and 
extent of injury of the diseased indi- 
viduals. 


1s 


as 


The ugh most of the cotton was of the 
\leade variety, Lone Star, Durango, 
\cala and other varieties of .\merican 
upland cotton were represented, as well 
as Sea Island cotton and the type that 
is considered as native Haitian cotton. 
mosome of the fields there were many 
vbrids between the Meade Upland cot- 
on and the Sea Island and also crosses 
| these types with the Haitian cotton. 

special interest attaches to the 
laltian cotton on account of its appar- 
nt immunity to the disease. The de- 


lopment of uniform — productive 


io 


strains of this cotton or of some other 
immune type is the obvious way of 
controlling the disease. 

Other plantings of Meade cotton at 
Bon Repos, a few miles from Port-au- 
Prince, showed no such deformities. 
This district is in the plain of Cul-de- 
Sac, nearly at sea level, while the St. 
Michel district has an altitude of about 
1,200 teet and represents the interior 
plain or plateau region of Haiti. Un- 
hike most parts of Haiti, this interior 
plateau region is but little inhabited. 
It is a gently rolling grass-covered 
country, not unlike the South Texas 
prairies. A large cotton-growing enter- 
prise was established at St. Michel by 
American capital during the war period. 
The presence of this disease is a factor 
that could not be reckoned, as there is 
no similar disease in the American cot- 
ton belt. Also the dominant grasses 
of the Haitian savannas, identified by 
Mrs. Agnes Chase as Themeda arguens 
and Sporobolus indicus, are much more 
retractory than the Texas prairie 


Comparison with the Chinese Disease 


The two disorders show very similar 
results in altering the behavior of the 
piants, and undoubtedly belong to the 
general group of so-called) “*mosaic”’ 
diseases, which some cases are 
caused by leat-hoppers. The attected 
plants usually are more or less de- 
ficient in chlorophyll and show ditfer- 
ent shades of color with angular spots 
or areas, some ot lighter and some of 


darker green, fitted together like a 
mosaic. In Haiti this feature 1s less 
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A NEW DISEASE OF COTTON IN HAITI 


Figure 14. The name smalling, or stenosis, is proposed on account of the dwart- 
ing effect. The disease affects the growing tissues of the plants and results in great 
distortion and reduction of the stalks, branches, leaves and floral organs. It is like the 
club-leaf disease of cotton in China, but with the distortion and dwarfing symptoms 
more pronounced, especially in the Upland type of cotton. Since the diseased parts are 
sterile, the production of a crop is restricted to the normal early growth of the plants, 
which shows no injury from the disease. This photograph shows the ends of two 
diseased plants of Meade cotton, the left-hand plant with only slight injury, the right- 
hand plant with the internodes and petioles shortened, the leaves much reduced, and 
short, abortive, supernumerary branches. (Natural size.) 
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SEVERE CASES OF SMALLING DISEASE OF COTTON 


hiGURE 15. Two diseased plants of Meade cotton at St. Michel, Haiti, showing 
extreme conditions of abnormal growth, with leaves and floral buds abruptly reduced 
to very small size. Note that the abnormal growth is definitely different in the two 
plants, and that both plants had produced normal stalks and leaves in the earlier stages. 
All of the later growth is extremely contracted, with very short internodes and ex- 
cessive numbers of diminutive leaves and floral buds. Abnormal branching is a feature 
of this disease, notably in the right-hand plant, with many small shoots and minute 
rudiments of leaves, similar to “witches brooms.” (Natural size.) 
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A NEW DISEASE OF COTTON IN HAITI 


igure 14. The name smalling, or stenosis, is proposed on account of the dwart- 
mg effect. The disease affects the growing tissues of the plants and results in great 
distortion and reduction of the stalks, branches, leaves and floral organs. It is like the 
club-leat disease of cotton in China, but with the distortion and dwarfing symptoms 
more pronounced, especially in the Upland type of cotton. Since the diseased parts are 
sterile, the production of a crop is restricted to the normal early growth of the plants, 
which shows no injury trom the disease. This photograph shows the ends of two 
diseased plants of Meade cotton, the left-hand plant with only slight injury, the right- 
hand plant with the imternodes and petioles shortened, the leaves much reduced, and 
short, abortive, supernumerary branches. (Natural size. ) 
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SEVERE CASES OF SMALLING DISEASE OF COTTON 


igtre 15. Two diseased plants of Meade cotton at St. Michel, Haiti, showing 
extreme conditions of abnormal growth, with leaves and floral buds abruptly reduced 
to very small size. Note that the abnormal growth ts definitely different in the two 


Plants, and that both plants had produced normal stalks and leaves in the earlier stages. 
All of the later growth is extremely contracted, with very short internodes and ex- 
cessive numbers of diminutive leaves and floral buds. Abnormal branching is a feature 
of this disease, notably im the right-hand plant, with many small shoots and minute 
rudiments of leaves, similar to “witches brooms.” ( Natural size.) 
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prominent than in China, the marginal 
areas being chiefly affected and those 
that are intermediate between the prin- 
cipal veins. The marginal and _ inter- 
mediate areas show a paler green at 
first, then become red, and finally turn 
brownish and die. 

Some of the mosaic diseases have 
been traced to bites of insects, which are 
supposed to convey organic infections 
or protoplasmic poisons that are able 
to extend like enzymes through the 
whole system of the plant, though the 
injuries become apparent only in the 
new growth of the plants, which is dis- 
colored and distorted. The change 
from the normal to the abnormal 
growth appears very abrupt. The leaf 
that subtends a fruiting branch may be 
quite normal, while the first leaf of the 
fruiting branch is definitely affected. 
The effects of the injury are the same 
in the different parts of the plant, the 
same abnormal characters appearing at 
the top of the plant and at the ends of 
all of the growing branches. 

Whether unknown parasitic organ- 


isms are involved in such diseases, or 
injurious chemical compounds acting 


like ferments or enzymes, the effects 
upon the development of the plants are 
of much interest from the standpoint 
of hereditv. The aberrant growth of 
the plants shows very clearly that the 
normal course of development, as de- 
termined by heredity and manifested in 
the normal early growth of the plants, 
is subject to serious and persistent de- 
rangements through some cause or 
causes that are still unknown. The 1n- 
vestigation of such abnormalities mav 


throw light on problems of heredity, 


in addition to the purpose of avoiding 
losses of crops. | 

The Upland type of cotton in Haiti 
showed a more general distortion and 
buckling of the leaves, with less ten- 
dency to discoloration and rolling-under 
of the leaf-margins, which were the 
special svmptoms with Upland cotton 
in China. On badly affected plants in 
Haiti where the leaves were dying, they 
turned red along the margins and_ be- 
tween the veins, though these symptoms 


did not appear with such regularity a. 
in China. In severe cases, the redden- 
ing goes between the yeins, the 
tissue dies, and the margins becom: 
ragged, or the leaves may become quit: 
deeply dissected as the tissue dies back 
between the veins. 

The behavior of Upland cotton i, 
Haiti is more like that of the Asiatic 
type of cotton in China, except that the 
growth of distorted leaves did not form 
such dense, club-shaped masses as_ in 
the Chinese cotton. The dense masses 
of foliage in the Chinese cotton result- 
ed from shortening the internodes and 
increasing the number of branches. 
which also are features of the Haitian 
disease, but not to the same extent. On 
the other hand, the tendency to reduce 
the affected parts to very small size is 
carried notably farther in Haiti than in 
China. There were not in China such 
extreme cases of reduction of leaves 
and Hower buds as shown in Figure 16. 

The symptoms of the disease in 
Haiti did not seem to be modified by 
the conditions in the same way or to 
the same extent as in China. Though 
some plantings seemed to be more seri- 
ously and more regularly deformed, 
like the field planted to Lone. Star, 
cases of extreme deformity and dwart- 
ing also occurred among the normal, 
uninjured plants. This is) consistent 
with the other fact of a wider range ot 
diversity in the nature and extent of 
distortion and dwarfing of growth in 
Haiti. .\s with the Chinese disease, the 
Sea Island type of cotton showed. less 
dwarfing and distortion than the Up- 
land type. One variety of Indian cot- 
ton with very hairy leaves seemed to be 
immune to the Chinese disease, while 
the so-called “native” cotton in Haiti 
seems not to be affected by the smalling 
disease. 


Analogy of Gall Formation 


That there are substances which 
have a specific action in changing the 
course of normal development and pro- 
ducing abnormal growth, is shown by 
the familiar phenomena of gall-forma- 
tion. Since the same plant may pro 
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Cook: 


iuce different kinds of galls, in re- 
sponse to the injuries of different in- 
-ects. there can be little doubt of the 
specific effects of the insect secretions 


1 producing malformations of the 
crowing parts of plants. 
The distortions produced by the 


mosaic diseases may be thought of as 
relatively shght and generalized gall- 
formations, or as analogous to the so- 
called ‘‘witches’ brooms.” These analo- 
vies would apply whether the poisonous 
substances are supposed to come di- 
rectly from the insects, or to come 
from bacteria or other parasitic organ- 
isms conveved by the insects and able 
to live in the cells and alter the habits 
of growth, as in the case of the crown- 
eall bacteria investigated by Dr. Erwin 
I. Smith. But instead of the definite 
reactions seen 1n the formation of galls, 
or in the abnormal branching that re- 
sults in “witches’ brooms,” these mosaic 
diseases have more generalized effects 
through unbalancing of heredity. It is 
conceivable that the secretions of a 
parasite, or other poisonous substance, 
nught disturb the normal relations of 
development in the same way that the 
placing of plants in a new environment 
sometimes calls forth a large amount of 
variation. Results recently reported by 
\Mavor and Svenson of experiments with 
iruit flies, show that exposure to X-rays 
increased the number of cross-overs, or 
hybrid combinations of character by re- 
ducing the normal tendency of charac- 
ters derived from the same parent. to 
cohere or remain associated in the hvy- 
brid progeny.* | 


Varied Proportions of Diseased Plants 


AXssunmung that the Haitian disease is 
of the same general nature as that of 
China, the varied proportions of affect- 
ed plants in the ditferent fields in Haiti 
is a teature of interest as throwing 
ight on the nature of the = disease. 
Such evidence was not obtainable in 
China, because all of the plants were 
itfected. The difference may be ex- 
plained by the great abundance of leaf- 


*Sctence, August 17, 1923, page 124 


Malformations of Cotton Plants 


hoppers in the Chinese fields, whereas 
leat-hoppers were not noticed in Haiti. 
Specimens of the Chinese leaf-hoppers 
have been identified by Mr. W. L. 
MecAtee as species of Empoasca and 
lkupteryx. 

Many different forms and degrees oi 
distortion were observed among the in- 
dividual plants in China, as in Haiti, 
but in the central districts of China 
that were visited the club-leaf disease 
appeared universal. At least it was so 
generally established in the fields by 
the end of the season, that all of the 
late growth was more or less abnormal. 
Contrasts were afforded between the 
normal early growth and the distorted 
late growth, but there were no normal 
plants to compare with those that had 
suffered injury and distortion, so that 
in China the idea of an external envi- 
ronmental cause of the injuries could 
not be so definitely excluded. 


Only one of the fields in 
planted to the Lone Star 
all of the plants affected. The distor- 
tion of the later growth in most cases 
was great, and no individual was found 
that was producing new normal growth. 
The early growth had been normal for 
a sufficient period to allow many nor- 
mal bolls to develop, though not attain- 
ing the full size of the variety as it 
erows in Texas. One large plant was 
noted that apparently had escaped in- 
jury much longer than the others and 
had produced larger and more numer- 
ous bolls, but even in this plant the 
new growth was distinctly distorted. 

Most of the fields at St. Michel were 
of the Meade cotton, in some places 
with the disease nearly as bad as 10 
the Lone Star field, in other places with 
normal and abnormal plants mixed in 
varied proportions. Some of the fields 
were affected to only a slight extent, 
with the distorted plants appearing as 
scattered individuals, estimated at five 
per cent or less of the plant population. 
Only a few rods away the proportion 
of injured plants might be much high- 
er, showing that the agents of infesta- 
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tion had been more numerous or more 
active In some parts of the fields than 
in others. 

It seemed very remarkable to see 
badly crippled and dwarfed individuals 
with plants on either side two or three 
times as tall, of normal stature and leaf 
formation, even to the top growth. It 
was plain that injury or infection of the 
crippled individuals must have occurred 
at a rather definite stage of develop- 
ment, and that the insects or other 
agents of infection had been few in 
number and had worked in the fields 
for only a short time, or some of the 
plants would show later injury. The 
injured individuals showed that the dis- 
‘ase had been present for many weeks, 
and the absence of late infestations 
could only be taken to mean that the 
agents for communicating the disease 
could not have continued their work in 
such fields, unless it be assumed that 
the plants are susceptible at a certain 
age or under some. special, temporary 
condition. 


Varied Forms of Distortion 


The Haitian disease, like that of 
China, is not manifested by a definite 
form of injury to the plants, but results 
in various kinds and degrees of mal- 
formation, showing that the normal 
heredity or course of development of 
the plants profoundly disturbed. 
Try to imagine a human disease that 
could turn all the children of a city or 
a section of country into eripples, with 
the different parts of the body dis- 
torted in various ways, or sometimes 
lacking altogether. In such a_popula- 
tion the preservation of normal hered- 
itv would be an acute problem. Not 
only are questions of resistance or im- 
munity involved in the study of such a 
disease, but the marked deviations from 
normal heredity are of interest as 
showing how the “mechanism of hered- 
ity’ may be deranged. 

The nature and extent of the de- 
formities may be judged from the 
photographs and explanations that are 
given in the legends. Figure 14 shows 
a plant that was only slightly distorted 


and another that represents a_rathe 
frequent type of more severe injury 
neither of these plants producing flore 
buds. More severe crippling is show 
in the two p'ants of Figure 15, one wit! 
the leaves and flower-buds reduced t. 
very small size, and the other an ex 
treme case of dwarfing, with the inter 
nodes extremely short. This plant ha 
erown only about four inches after i 
became atfected, the leaves and flower- 
buds being reduced nearly to micro 
scopic s.ze. Earlier in the season both 
of these plants had produced leaves of 
normal size and shape, showing” that 
they were not natural or congenital 
dwarfs, but changed suddenly into. the 
crippled state after a period of normal 
development. 

Perhaps the most characteristic fea- 
ture of the disease, as showing that 11 
is different from the Chinese disorder, 
is the development by many ot the 
affected plants of large numbers of 
small flower-buds. Some of these ma 
be restricted to very small size as on 
the plants shown in igure 15, but not 
infrequently the development continues 
to the flowering stage, some of the 
plants producing large numbers of un- 
der-sized flowers from the dwart buds, 
as in Figure 16.) In such cases abor- 
tion usually takes place soon aiter tlow- 
ering, but small distorted bolls are re- 
tained by some plants. 

As in the Chinese disorder, some ot 
the badly crippled plants the 
leaves crumpled or buckled and with 
irregularly torn or eroded margins, and 
some plants have leaves with irregular 
perforations or scars of partially united 
tissue, very similar to the tomosis or 
leaf-cut disease of young cotton in the 
United States, but apparently continu- 
ing for the life of the plant in these 
abnormal individuals. Such a plant ts 
shown in Figure 16, with several of the 
leaves taken separately after boiling 
to restore the natural turgidity and con- 
figuration. 

The reason for considering thes: 
widely different abnormalities as svmp- 
toms of the same disease is that th: 
diversity is so general and that ther 
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ems to be no break in the series that 
yould require the assumption that two 
r+ more diseases are involved. Many 
{ the abnormal plants probably could 
got be distinguished from extreme 
cases of degenerate “rogues” or perju- 
vate hybrids, and these factors of 
diversity were present also in the mixed 
jelds. But the disease injuries were 
equally severe in the more uniform un- 
mixed stocks, grown from newly 1m- 
ported seed, 

It may not appear reasonable to sup- 
pose that so much diversity arises 
rectly from one cause, unless It Is con- 
sidered that the diversity is in_ the 
pants rather than in the disease, so 
that the disease is considered as a dis- 
turbing faetor rather than as a defi- 
nitely directive agency, such as the in- 
-ect secretions that produce galls. This 
distinction makes it) possible think 
of the disease as disturbing the growth 
of the new. tissues, without atfecting 
the tissues already formed. In some 
of the mosaic diseases where seed has 
heen evrown from atfected plants. the 
scedlings proved to be normal, which 
would indicate that the germ plasm 1s 
not affected, but only the growth proc- 


The Disease Not Contazious but 
Infectious 


It was plain that the disease was not 
contagious in the ordimary sense, but 
required some active agent of transmuis- 
sion that bad been present temporarily, 
and had later disappeared. Later in- 
rections must have occurred, 1f imseci 
conveyors of the disease had continued 
to work in the fields after some ot the 
plants became atlected. Such evidences 
at spread of infection were looked for 
in places where the injured plants were 
few, but the uninjured piants remained 
mal to the top, while adjacent imdi- 
uals had been crippled from an early 
stage of growth. when the stalk was 
only six to eieht Inches high. 

That only a few plants were injured 
in some places may be due to small 
numbers of imsects that were present, 


r to the sources of infection being 


scarce or remote. The occurrence of 
such a disease, and the extent of injury 
might vary greatly with the seasons. 
depending upon the abundance of. in- 
sects or upon the existence of the dis- 
case in a native host-plant of the in- 
sects. Hence it would seem desirable 
to study the native cotton and related 
plants as having possible relations to 
the occurrence of the disease. Since 
the period of insect activity mav_ be 
short, the season of planting might 
largely determine the amount of injury. 
Ikarlier planting might secure more 
growth in advance of the disease. while 
plantings made late enough might 
escape entirely. 

The only disease or disorder of cot- 
ton thus far recognized in the United 
States as possibly analogous the 
Chinese and Haitian diseases is one 
ihat has attracted attention for the last 
two or three seasons in the Salt River 
Valley of Arizona. The popular name 
“erazy-top being applied by the 
farmers, on account of the abnormal 
branching sterility of the upper 
part of the plant. The abrupt change 
from the normal growth and branching 
of the lower part of the plant is a fea- 
ture of sinularitv with the mosaic dis- 
Cases, 

Sterility and abnormal branching 
habits are the more notable features of 
the disease in the Pima or Egyptian 
type of cotton, but in the Upland varie- 
ties that are now being planted in the 
Salt River Valley there are more 
pronounced symptoms of reduction, 
erumpling and crowding of the leaves, 
which may represent the same disorder. 
The branching of such plants is. dis- 
tinctly abnormal, with many axillary 
shoots, decurrent stipules, or fascia- 
tions. The floral buds and bracts also 
have a very restricted development, so 
that few bolls are produced, and these 
usually are very small. 

The occurrence of the “crazy-top” 
injury is also very erratic, with no 
apparent relation to cultural conditions. 
The injured plants may be sprinkled 
indiscriminately among normal indi- 
viduals, or in some places a majority 
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SMALLING DISEASE WITH REDUCED INVOLUCRES AND FLOWERS 


Figure 16. The distortion is less extreme than in Figure 15 and the buds develop 
to the stage of flowering, but the leaves, bracts and flowers are notably reduced, with 
the involucres restricted to small size and the petals often very short, as in the lower 
flower. The leaves are narrowed and deeply lobed, with the surfaces and margins 
uneven. Note the contrast in leaf-forms with Figure 17, and also with Figures 14 and 
15, as showing the wide range of diversity in the abnormal growth induced by the 
smalling disease. (Natural size.) 
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SMALLING COTTON DISEASE WITH CRUMPLED LEAVES 


Figure 17. Sterile growth of a Meade cotton plant, with short-iobed, crumped leaves. 
Many of the leaves had deeply eroded margins and irregular perforations, partly healed or 
regenerated, as in the leafcut or tomosis disorder which is common in the United States. 
Usually tomosis is confined to the seedling stage of normal plants, but sometimes continues 
throughout the life of degenerate hybrids or “rogues.” Such mutilations of the leaves are 
caused by the death of small areas of the leaf tissue at very early stages. The oil-glands 
(ie first, in advance of the neighboring cells. (Natural size.) 
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SMALLING DISEASE WITH REDUCED INVOLUCRES AND FLOWERS 


kicgtke 16. The distortion is less extreme than in Figure 15 and the buds develop 
to the stage of flowering, but the leaves, bracts and flowers are notably reduced, with 
the mvolucres restricted to small size and the petals often very short, as in the lower 
Hower. The leaves are narrowed and deeply lobed, with the surfaces and margins 
uneven. Note the contrast in leat-forms with Figure 17, and also with Figures 14 and 
15, as showing the wide range of diversity in the abnormal growth induced by the 
smalling disease. (Natural size.) 
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SMALLING COTTON DISEASE WITH CRUMPLED LEAVES 


17. Sterile growth of a Meade cotton plant, with short-iobed, crumped Icaves. 


tany of the leaves had deeply eroded margins and irregular perforations, partly healed or 
egenerated, as in the leateut or tomosis disorder which is common in the United States. 


sually tomosis is confined to the seedling stage of normal plants, but sometimes continues 
iroughout the hte of degenerate hybrids or “rogues.” Such mutilations of the leaves are 
‘used by the death of small areas of the leaf tissue at very early stages. The oil-glands 
© first, in advance of the neighboring cells. (Natural size. ) 
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DETAILS OF THE HAITIAN COTTON 


lhigtre 1. A fruiting-branch of the native Haitian or Bourbon cotton, with 
floral buds or “squares.” a flower, a young boll, and a mature boll, in natural size. 
The boll is more rounded at the tip than usual, most of the bolls having a= distinet 
short point. VPhe petals are vellow with a purple spot at the base, as in Sea Island 
cotton, but the leaves and the bracts of the involuere are most Hke Upland cotton. 
The bracts commenly are united at ihe base as in Egyptian eotton. Since this. type 
Of cotton apparently is immune to the smalling disease, it may be better suited to 
cultivation in Haiti than the American Upland ivpe, so that the breeding of uniform 
and productive varieties of Bourbon cotton would be a means of avoiding myjury trom 
the smalline discase, 
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DETAILS OF THE HAITIAN COTTON | 


Kigture 19, A fruiting-branch of the native Haitian or Bourbon cotton, with 
floral buds or “squares,” a flower, a young boll, and a mature boll, in natural size. 
The boll is more rounded at the tip than usual, most of the bolls having a distinct 
short point. The petals are yellow with a purple spot at the base, as in Sea Island 
cotton, but the leaves and the bracts of the involucre are most like Upland cotton. 
The bracts commonly are united at the base as in Egyptian cotton. Since this type 
of cotton apparently is immune to the smalling disease, it may be better suited to 
cultivation in Haiti than the American Upland tvpe, so that the breeding of uniform 
and productive varieties of Bourbon cotton would be a means of avoiding injury from 
the smalling disease. 
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of the plants show the “crazy-top” in- 
jury, with occasional individuals that 
remain normal. ‘Thus the mode of 
occurrence may indicate an insect-borne 
disease of the mosaic class, but with 
the external symptoms much less strik- 
ing than in the Chinese and Haitian 
diseases. 


No Indication of Recovery 


With this indication that the cause 
of the injury had disappeared from 
such areas, greater significance may be 
ascribed to the fact that the imjured 
individuals continued to grow = abnor- 
mally instead of recovering as would be 
expected if the disease were of the 
temporary nature of plant-louse injury 
which ceases to affect the plants as 
soon as the cause is removed. In Indi 
and also Nyasaland, according to 
Mr. H. C. Sampson, there is a tem- 
porary disorder of cotton leaves due to 
attacks of Jassidae, which may serious- 
ly cripple the plants during the rainy 
season, but after the insects disappear, 
in the dry season, the plants recover 
and resume their normal habits of 
growth. With the Chinese cotton dis- 
ease all of the plants were affected, and 
no indications of recovery were noted. 
In some cases the later growth ap- 
peared less distorted, but this was con- 
sidered as a result of more moderate 
conditions in the latter part of the 
season, the amount of distortion being 
determined to considerable extent 
upon the conditions, though the presence 
of the disease is still apparent in plants 
that grow with the least distortion. 

In this respect the Haitian and the 
Chinese diseases may be contrasted. 
Not only is there a wider range of 
degrees and forms of distortion in the 
Haitian disease, but there seems also to 
be less relation to the external condi- 
tions. Some of the extreme cases of 
crippling like that shown in Figure 16 
were found in places where the unin- 
jured plants showed that conditions had 
been very favorable for normal growth. 


Immunity of the Haitian Cotton 


The so-called native cotton may }b. 
of interest in two ways in relation ti 
the disease. The fact that the diseas, 
apparently does not injure this tvpe o 
cotton does not prove that the infectioy 
might not come from the immune cot 
ton. The insects that cause the disease 
might feed on the native cotton, or 
even make it their regular home. This 
would be the more possible because the 
native cotton ts a large perennial bushy 
plant, often growing to a_height of 
eight or ten feet, with woody. stalks 
often two inches or more in diameter at 
the base. It is generally distributed 
about the towns as well as in the rural 
districts of Haiti, either as a dooryard 
plant or growing half wild in neglected 
grounds or waste places. 

()f course, it is possible that a closer 
study might detect a slight injury of 
the native cotton, but most of the 
plants appeared to be quite uninjured. 

few cases of plant-louse distortion 
were observed in the Haitian cotton. 
Red spiders and black-arm were preva- 
lent and appeared also on the Haitian 
cotton, with occasional plants showing 
distinct plant at- 
forded a rather striking example oi 
the “rust” caused by red spider, with 
the leaves discolored and distorted over 
half the surface while on adjacent 
plants the red-spider injury was con- 
fined to small vellowish spots between 
the bases of the principal veins. 

notable diversity form, color 
and hairiness of the leaves may be 
ascribed to crossing with Sea Island or 
Upland types. Several forms of Sea 
[s'and cotton have been observed in 
Haiti, and are widely scattered, but im 
no such abundance as the Bourbon 
cotton. 

A planting of the Lewis variety of 
Upland cotton from North Carolina 
was seen on La Gonave Island Septem- 
ber 17, 1917, and in the same garden 
a tall, upright, purple “native” cotton. 
The foliage of the Lewis cotton was 
very pale green, with the leaves and 
stems distorted, and the branches very 


| 

phy 
CXC 
ver 
COT 
oth 
ind 
tor 

He 
( 

be 
th 
ha 
Ww 
to 
th 
cu 

0 

ul 
1 


Cook: Malformations of Cotton Plants 335 


iort-jomnted. The Icaf surfaces were 
even and buckled, with the color 
aried from a finely mottled pale yel- 
wish green to much deeper green in 
ands along the veins. Many of the 
‘ivolucres were abortive, consisting of 

single bract. The possibility of a 
physiological, chlorosis disease, due to 
excess Of lime, was suggested by the 
very pale color, but the purple “native” 
cotton had normal dark foliage. An- 
other form of mosaic disease may be 
indicated, with less reduction and dis- 
tortion, but the color reactions much 
more pronounced. 


Haitian Cotton Not Related to Sea 
Island Cotton 


Visitors from the United States 
often suppose that the Haitian cotton 
belongs to the Sea Island type because 
the plants grow tall and the flowers are 
volden vellow, with purple spots at the 
hase of the petals. Also the seeds are 
smaller and generally less fuzzy than in 
American Upland cotton. But) those 
who are tamiliar with Sea Island cot- 
ton will see at once that the leaves of 
the Haitian cotton are entirely differ- 
ent, being relatively broad and_ short, 
and usually with three lobes instead of 
the five lobes of well developed leaves 
of Sea Island cotton. Also the lobes 
are short rather divergent, not 
separated by deep cuts nor with the 
lobes) partially folded, to render the 
upper side of the leaves deeply chan- 
neled. Thus with respect to the leaves 
the Haitian cotton appears much more 
similar to the Upland type, especially 
the plants that are somewhat hairy. 
\Iso the bolls are of a light green color, 
more like those of Upland cotton. 
reality. the resemblance of the 
‘laitlan cotton to our American. types 
s entirely superficial. No such cotton 
as been found in other parts of .Amer- 
ea that have been explored, the 

ntinental regions. The Haitian cotton 

not really a native species, but prob- 
bly was brought from the East Indies 
uring the period of the French occu- 


pation. It undoubtedly belongs to the 
species that is known botanically as 
Gossypium purpurascens, and usually 
is called Bourbon cotton, from the Is- 
land of Bourbon, now generally known 
as Reunion, east of Madagascar in the 
Indian Ocean, whence it is supposed to 
have been carried by French colonists 
to different parts of the world. 

The salient characteristics of this 
tvpe of cotton are the tall growth and 
perennial hab't, the purple color of the 
stalks, branches petioles, with 
prominent black oil-glands, the broad. 
short leaves mostly with three short, 
divergent Icbes, the short calyx, the 
large vellow, purple-spotted flowers, 
the rather small oblong-elliptic bolls, 
more or less apculate, and the small, 
shghtly fuzzy seeds. 

Though apparently not cultivated in 
any of the more important producing 
countries, the Bourbon cotton has been 
widely distributed in the tropical 
regions, especially in the Old World. 
It is grown to a slight extent in India 
and, according to Myr. Sampson, 1s 
there considered immune to the attacks 
of the insects that in other types of 
cotton cause a serious distortion of the 
leaves, as already stated. But che in- 
sect injuries in India apparently are 
not the same as those in f[faiti, since 
the cotton in India is said t. recover 
complete'y in the dry scason after the 
Jassidae disappear, whereas in Haiti 
the disease apparently continues in un- 
abated form long after the agents of 
infection have ceased their work. 

Where recovery is possible, as in 
the distortion caused by plant lice, the 
theory of permanent infection by a 
parasitic organism would seem less ap- 
plicable, so that two classes of discases 
might be distinguished, as recoverable 
or as permanently infected. Abnormal 
behavior or diseased conditions of cot- 
ton have been described from the 
Virgin Islands and elsewhere in_ the 
West Indies, but without definite indi- 
cations of the smalling disease. 
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HEREDITY AND EUGENICS 


A Review 


(GRUNDRISS DER MENSCHLICHEN ERb- 
LICH KEITSLEHRE UND RASSEN Hy- 
GIENE. Vol. I, MENSCHLICHE ERB- 
LICHKEITSLEHRE, by Dr. ERWIN 
BAUER, Dr. EuGEeN and 
Dr. Fritz Lenz, pp. 442; Vol. Il, 
MIENSCHLICHE AUSLESE UND RAs- 
SENHYGIENE, by Dr. [fritz LENz, 
pp. 364, 2nd ed. Price of Vol. 1 in 
paper, $2.25; cloth, $2.50; Vol. II, 
in paper, $1.75; cloth, $2.00. J. F. 
Lehmann’s Verlag, Munich, 19238. 


Little more than a year has elapsed 
since the first edition of this encyclo- 
pedic work appeared, and now a second 
edition is at hand, enlarged and im- 
proved. Professor Baur (who deals with 
eenetics) and Professor Fischer (who 
treats of anthropology) have made 
little change in their contributions, but 
Protessor Lenz, who is responsible for 
the greater part of the work, has added 
a hundred pages of new material to 
‘ach volume. The work is, of course, 
open to many minor criticisms, but on 
the whole it is worthy of the best tra- 
ditions of German scholarship, and is 
to be warmly recommended to all who 
seek a comprehensive picture of the 
science of eugenics as it is understood 
in Germany (where, by the way, it 
has received much attention since the 
war). Practical measures by which 
eugenics might be furthered are dis- 
cussed by Dr. Lenz specifically under 
sixteen heads, an enumeration of which 
will give a fair idea of the trend of 
his thought: 


1. Combatting “racial poisons,” suc 
as alcohol. 

2. Combatting venereal diseases. 

3. Methods for cutting off detfectiy 
lines of descent (segregation 
the feebleminded and others ). 

3. Prevention of the marriage of th 
unfit. 

D. Measures (such as a form of in 
surance) that may help superior 
parents to have more children. 

6. Pay and occupation in their rela 

tion to eugenics. 

‘Taxation. 

Inheritance laws. 

9, Rural colonization (“back to the 
farm’), a measure to which the 
author attaches much importance. 

10. Direction of German enngration, 
which should be toward Russia 
and Siberia, the author thinks. 

11. Social reforms involving a happy 
medium between state 
and a capitalistic regime. 


socialism 


12. Changes in the educational system. 
13. Research and propaganda in eu 


Cenics. 


14. Health and eugenic surveys of the 


population. 
15. Direction of the medical profes: 
sion toward preventive medicine. 
16. Protection of the Nordic race. 


final section of sixty pages on 
“personal eugenics” tells the individua’ 
what he or she can do to live eugen! 
cally. glossary Iibhography 
complete the work. 
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